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FEOGEESS OF WOELB'S FAIB WOEK AT CHICAGO. 

AJthough the weather was cold enough in Chicago 
early in January to freeze ice fourteen inches thick on 
the lagoon in the fair grounds, the work of getting 
ready for the great Columbian Exposition, to be opened 
there next May, has not lagged in any department. 
The ice was properly cut and carried off to the cold 
storage warehouse, while the officials proceeded to com- 
plete the rules and regulations touching the cost of 
light, heat, and power, and make plans for the grand 
military review at the time of the opening. All the 
buildings will be lighted, but if exhibitors desire a spe- 
cial illumination, they can have it by paying $8 for 
each 16 candle power light for the period from May 1 
to October 31. The rate for steam power is $40 per 
horse power. Those requiring only occasional power 
will be charged 4 cents per horse power per hour. The 
charges for electric power, exclusive of a fee of $10 or 
$15 for making connection with the main cable, are : 

For one-quarter horee power and less $30 

"For more than one-quarter horse power and not exceeding 

one-half , 40 

For more than one- half horse power and not exceeding one.. 75 

For more than one horse power and not exceeding two 70 

For more than two horse power and not exceeding three. ... 60 

For more than three horse power .W 

The electric lighting at the fair is designed to surpass 
all prior attempts at illumination. About the avenues 
and walks 1,650 arc lights will be disposed, and there 
will be 4,500 of them in the buildings. The incan- 
descent system will be employed wherever practicable. 
Fully 100,000 of the glass bulbs are to be used. They 
will be threaded along the cornices and about the 
domes and spires. Even the lawns and flower beds in 
certain parts of the grounds are to be made resplendent 
by the tiny electric lobes. 

The work of laying railroad tracks through the sev- 
eral buildings has now progressed so far that the 
receipts of exhibits upon the grounds is becoming 
large, and the directors say that there must be constant 
pressure from now on to hurry them forward. On 
January 9 twenty carloads of exhibits were actually 
unloaded within the exposition buildings, and this 
may be said to have formed the practical commence- 
ment of the work of installation. 

The big greenhouses and the horticultural building 
have been scenes of great activity during the January 
cold weather, for there has been a competitive pre- 
exposition primrose exhibit, in which were shown five 
thousand pots of primroses, arranged artistically and 
according to hybridization, color, habit and class. 
The show was a most rare ajid beautiful one, the flow- 
ers being produced from seeds furnished by the lead- 
ing flower and seed firms of the United States, to 
whom awards are to be made according to a plan cov- 
ering color and habit. Under the big dome and be- 
neath the floor of the horticultural building there is 
also an immense mushroom cellar, kept at a tempera- 
ture of 95° Fahrenheit, from which the restaurant 
cooks obtain every morning a great supply of this del- 
icate fungus. Inside the doors of this great structure, 
however cold may be the weather outside, the temper- 
ature is that of the tropics. Warm draughts of air 
are wafted through its extensive reaches, and warm 
sprays of water sprinkle the palms and ferns and other 
tropical trees and plants, and the appearance every- 
where is that of a land of perpetual summer and sun- 
shine. 

In the electrical building several exhibits are already 
arranged, and dynamos are set up and ready to fur- 
nish power. The Bell Telephone Company is here 
erecting a stand 100 feet square for its exfiibit, the dis- 
play to cost $32,000. The Edison General Electric 
Company has also begun preparing the space for its 

exhibit. 

— ♦ » » » ♦ 

Tlie Cable Roads of New Ifork City. 

The present state of cable road construction in New 
York City is as follows : 

The track construction of the Broadway & Seventh 
Avenue road is completed from the Battery to Central 
Park and but little yet remains to be built between the 
Battery and South Ferry. The uptown power station, 
at 51st Street and Sixth Avenue, is practically com- 
pleted and the machinery in place. The boilers were 
fired last Tuesday, and the cable, which is of steel wire 
wound on a hemp core and is 1}4 inches in diameter, 
will be run in before the end of the week. At the 
downtown station, at Houston Street and Broadway, 
the work is about one month behind that at 51st Street, 
but it is expected that 125 cars will be in operation be- 
fore March. 

The Third Avenue cable road is completed with the 
exception of short stretches in front of the two power 
stations and at 125th and 129th Streets and a short 
piece extending from the terminus of the Bast River 
bridge to the end of Park Row. The east track, over 
this length is now being built, and when completed the 
west track will be put in. The uptown power station, 
at 65th Street, is rapidly nearing completion, the build- 
ing being now up to the second story. The down- 
town station, at Bayard Street and Bowery, is much be- 
hind the other, being barely up to the street level. This 
is due to the extensive aad difficult excavation that was 



necessary in order to make room for the enormous ma- 
chinery. 

On the 29th ult., franchises for the construction of 
surface roads in Lexington Avenue and Ninth Avenue 
were to be sold. A company knowii as the Lexington 
Avenue & Pavonia Ferry Railroad Company has been 
formed for the purpose of building and operating a 
cable road on Lexington Avenue if they are successful 
in obtaining the franchise. The Broadway cable road 
will bid for the Ninth Avenue franchise, and will intro- 
duce the cable if they get it. At all events it is probable 
that, owing to the municipal limitations to mechanical 
traction in the streets of the city, the cable will be used 
on both these important lines. — Railroad Gazette. 



The Colorado Desert. 

The fact that considerable areas of the Colorado 
Desert, so called, were susceptible of reclamation by 
use of the water from the Colorado River and from 
other sources has more than once been pointsd out in 
these columns. That fact has been known to a few for 
many years, and a noted pioneer of the State, Dr. O. 
M. Wozencraft, spent many years in a fruitless effort to 
persuade Congress to undertake that reclamation on a 
large scale. Unhappily, however, he encountered the 
ignorance and obstinacy of men in nowise acquainted 
with the desirability of such an enterprise, and conse- 
quently he went to his grave without securing the 
fruition of his hopes. 

A proof of the feasibility of this scheme of reclamation 
was afforded during the past season, when the excep- 
tionally heavy rains caused the water of the Colorado 
to attain a higher point than it had been known for 
years. The banks of the river to the west were in con- 
sequence overflowed and the water spread to a depth 
of two or three feet for no less than forty miles or more 
on the desert. This water has since subsided, and in 
consequence of the thorough saturation of the soil there 
has sprung up a heavy growth of grasses, which affords 
pasturage to cattle and sheep driven across the desert 
from Arizona, and which are an unfailing index to the 
fertility of the soil. It is demonstrated in an indisput- 
able manner that with the water of the Colorado suit- 
ably diverted and properly handled, many thousand 
acres of desert may be made productive in the highest 
degree. 

AH that is necessary is the enterprise which shall em- 
bark in a comprehensive system of reclamation. That 
an abundant reward awaits the genius who shall un- 
dertake and carry such a scheme to perfection no one 
doubts who is at all conversant with the situation. — 
Irrigation Age. 



A Colden City In Africa. 

We find in the London Times a letter giving a strik- 
ing description of the remarkable town of Johannes- 
burg in the Transvaal, which is well called " The 
Golden City." Its name even does not appear on the 
maps of Africa issued ten years ago. It will be a sur- 
prise to multitudes to know that there is any such 
spot on the African continent. The city stands upon 
a gold reef, upon which reef fifty companies are now 
working, employing 3,370 white men and over 32,000 
natives. Of the city of Johannesburg itself, the writer 
says: 

" It is neither beautiful nor impressive from the 
aesthetic point of view, but it might be set down as it 
stands in any part of the civilized world. It has u 
population of about 40,000. The buildings are good, 
the streets are broad, there are shops with plate glass 
windows full of ball dresses and silver plate, the resi- 
dential quarters are rapidly spreading themselves out 
into squares and boulevards, a tram line connects them 
with the business center, for twenty miles east !»nd 
west you may see the funnels of mining works smoking 
against the sky, the sound of an engine whistle is in 
your ears, and you find that a tram has been con- 
structed, which runs from one end of the Rand to the 
other. The town is lit with gas, water is supplied to 
all its houses, every ordinary appliance of civilization 
is here, and when you remember that it has all been 
done in five years,and that every scrap of material has 
been carried up, and the six pianos waiting at the 
frontier will presently be carried, by ox wagons, you 
begin to realize something of the extraordinary condi- 
tions which can have called so sudden a development 
into existence." 



Mr. C. a. Hammond, Superintendent of the Boston, 
Revere Beach and Lynn Railroad, suggests the feasi- 
bility of using the telephone instead of the telegraph 
for the transmission of railroad messages and train 
orders. He states that for ten or twelve years past 
the telephone has been in use on his short railr»ad for 
the purposes mentioned, with much success. He is of 
opinion there are no greater dangers of error by the use 
of the telephone than with the telegraph, while there 
are many advantages in favor of the telephone. In 
the ease of wrecks or other stoppages, the whole situ- 
ation maybe more quickly ascertained at headquarters, 
and measures taken to get the line in proper order for 
operation than could be done by telegraphing in the 
ordinary \mj. 



© 1 893 SCIENTIFIC AMERICAN, INC. 



January 21, 1893. J 



^tmtiiu ^mtxitm. 



35 



Needed Enlargement of Machinery Hall. 

According to Mr. James Dredge, member of the 
Royal British Commission, there is likely to be a great 
lack of space for American mechanical exhibits at the 
Columbian Exposition. In a recent lecture before the 
Society of Arts, London, he says : 

The Machinery Hall, which is one of the great build- 
ings in the central court, is 850 feet long and 500 feet 
wide, with an annex of 500 feet by 550 feet ; the east 
front faces on the central court and the north adjoins 
the Administration Building. Three main galleries 
occupy the length and width of the area ; they are 
about 130 feet wide, and are crossed in the center by a 
transept of the same width. The roofs of these gal- 
leries and transept are in each case semicircular, the 
height of springing of the arch being about 32 feet from 
the floor level. Each rib is free to turn on three points 
— the two bed plates and a central point at the sum- 
mit of the roofs. The ribs thus consist of two half 
arches connected by a central pin, and constructed of 
light iron lattice girders of the type already referred 
to, excepting at the base and the summit of the arch, 
where solid panels are introduced for the whole width 
of the rib, which is about 6 feet. At the intersection 
of the transept, the ribs of which cross those of the 
galleries at right angles, the former are so spaced as to 
serve as the base for the rectangular iron framework 
that rises above the top of the ribs, and forms the 
foundation for three flat domes of 130 feet in diameter, 
rising to the height of more than 50 feet above the 
ribs. By this arrangement the arched framework of 
the transept is removed, and its place is taken by the 
series of three domes rising to a height of about 130 
feet above the floor. The domes are circular in plan, 
and the space between the lower boundaries and the 
corners of the rectangular frame above spoken of, 
as resting on the arched ribs, is filled in with a flat 
roof. At each corner of the building is an entrance 
pavilion, surmounted by a domed roof, and in the 
center of the north and east sides there are large en- 
trance porticoes flanked.by towers 200 feet high. Out- 
side the arched galleries just described, and surround- 
ing the building, are flat-roofed courts framed in tim- 
ber and sheathed with fibrous plaster. These courts are 
in two stories, affording an extensive promenade on the 
ground floor and a large gallery space above. The 
longitudinal framework of the iron portion of this 
structure is very elaborate, and cannot be described in 
so brief a notice as the present. The roof is to a large 
extent covered with glass, and, so far as can be judged, 
the arrangements provided for lighting and ventila- 
tion cannot fail to be satisfactory. The building was 
designed with a view to erecting it hereafter as a great 
Railway station, to which purpose it can be admirably 
adapted. The construction of the annex calls for no 
particular comment, nor does that of the power 
station adjoining. This power station will form pro- 
bably one of the most interesting parts of the ma- 
chinery section, as it will contain the boilers, engines, 
and dynamos for generating all the power required 
throughout the Exposition, about 24,000 horse power. 
The various units of this station will constitute ex- 
hibits. The adoption of electricity on a very large 
scale for driving the machinery in motion will be one 
of the new departures at the Columbian Exposition, it 
will be exclusively used in the annex, which is framed 
wholly in timber, but in the main hall steam will 
be employed. As in the Paris Machinery Hall, over- 
head rails will run from one end of the building to the 
other, and on these traveling platforms will be placed 
for the convenience of visitors. These platforms will 
be electrically driven. 

The area of the Machinery Hall is 17J^ acres, 
which is divided as follows : 

Sqaare feet. 

MaiD hall 425,000 

Annex 38e,990 



those American manufacturers who will be unable to 
display their specialties with advantage, and also to 
the numerous foreign visitors, to whom the show of 
American machinery will be one of theprincipalattrac- 
tions. It would seem, indeed, that unless some very 
extensive annexes be made to this building, the Ma- 
chinery Hall will be a general source of disappoint- 
ment, because it will be incapable of doing full justice 
to that branch of American industry which has made 
such prodigious progress during the last few years. 
Six months ago the applications for space represented 
more than four times the total amount available,^ and 
the unsatisfactory problem which Mr. Robinson is 
called upon to solve is to satisfy exhibitors who re- 
quire 900,000 feet of space with one fourth of that 
amount. Those who call to -mind the American sec- 
tion in the Machinery Hall of the Centennial Exhibi- 
tion in 1876 will remember that it was densely crowded, 
and yet it covered an area of more than 100,000 feet 
greater. It is true that on that occasion exhibits re- 
lating to electricity, to transportation, and to mines 
and mining were all grouped within the Machinery 
Hall, but in 1876 none of these classes occupied a great 
deal of space. At Chicago a vast building has been 
allotted to each of these groups, and the prospects are 
that they will be densely packed with exhibits. 

When the progress that has been made during the 
last 18 years in mechanical arts is borne in mind, there 
is no reason for surprise that the demand for space is 
far greater than the supply, and it would almost ap- 
pear as if the organizers of the Exposition had lost 
sight of the fact that the pressure in this department 
will be unprecedented. Mr. Robinson, the chief of 
the department, writes at a recent date in a somewhat 
desponding tone as follows : " Either three-quarters 
of the applicants must be left out, or cut down to 
one-fourth of the space applied for, or finally the chief 
of the department must take upon himself the re- 
sponsibility of placing on the space available the re- 
presentative firms who have applied, and eliminate 
the less consequential applicants. Thus the manufac- 
turers of the country will suffer greatly by not being 
able to make as full a display of their products as 
they would otherwise be entitled to do, and there will 
be many strong and enterprising concerns who will 
not be represented. Unless additional buildings are 
provided, the whole brick and tile industry will not 
find a place, nor will fire engines and fire extinguish- 
ing apparatus secure a location. Besides these, 
heavy machinery, like drop hammers, steam hammers, 
and machinery requiring fire for its operation, like 
forges, special boilers, gas and oil machinery, must be 
omitted." 



fine steel pins, which permit the straight sliver of 
wool to pass through rollers, while the short, knotty 
bits are carried to the noil tin. The long combed wool 
is known to the trade as tops, while short, knotty por- 
tion is called noils. The top alone is used to produce 
worsted yarn, and the noil is used for making a woolen 
yarn chiefly to be employed in making blankets, 
although it is equally serviceable for making woolen 
cloth or woolen dress goods. 

After the wool sliver leaves the comb, it is passed 
through a series of machines called gill boxes, and 
made into balls ready for the drawing room. In the 
drawing, each operation will reduce the weigh tof wool 
in a given length entering the machine according to 
the counts the wool has to be spun to. The next and 
last operation for making a single yarn is the spinning 
room. In the spinning a perfectly even and fine thread 
is produced and wound on to a bobbin. The process 
of spinning is now completed, and the next thing to be 
considered is thejdesign and color of cloth. — Geo. Simp- 
son, Wade''s Fiber and Fabric. 



Total 694,990 

This area is not quite so large as that of the Ma- 
chinery Hall and its annexes at the Paris (1889) Exhi- 
bition. As, however, it is hardly to be expected that 
foreign nations will require so much space for this 
class of exhibit in Chicago as they did in Paris, it 
might have been supposed that the space allotted to 
American exhibitors would have been suflBcient for 
the purpose. This does not appear to be so, however, 
and, according to the report of Mr. L. W. Robinson, 
the demands for space are altogether out of proportion 
with what can be supplied. The statement that there 



W^orsteds. 

A further reply to Mr. Brennan's question : 
Worsteds are generally classed under the head of wool 
goods without any distinction as to their special con- 
struction. The manipulation of the wool to make 
a piece of worsted differs very much from that neces- 
sary for the production of woolens. Although both 
are composed of wool, they are two different materials. 
A worsted is made entirely of wool direct from the 
sheep's back, and must be of sufBcient length to per- 
mit of being combed. This is a very important distinc- 
tion, for other wool yarns may be made from wool that 
has before seen service in a garment, and being recon- 
structed into a wool substance called shoddy, and be- 
ing mixed with a greater or less amount of pure wool, 
according to the yam desired to be produced, is again 
converted into yam. Worsted yarn is made not only 
of wool in its first stage from the sheep's back, but 
from wools suflBciently long in staple to permit of being 
combed. 

After the wool is taken from the sheep's back it is 
p^sed on to men trained in ascertaining the various 
qualities of wool, and by them sorted into the several 
grades that the fleece contains. The number of quali- 
ties or grades of fineness of the fibers in a fleece varies 
according to the breed of the sheep. Some classes of 
wool contain as many as fifteen distinct varieties. By 
the quality of wool is meant its'adaptability to produce 
so many number of yards of thread to a given weight. 
After beng sorted, the desired quality of wool to pro- 
duce a certain yam is taken into the wash house and 
thoroughly washed by a machine in warm water and 
soft soap. All the grease and dirt are removed by this 
process. It is then passed on to the carding room ; the 
carding ;iiaehin8 opens out the fibers of the fleece and 
places them perfectly straight, so that a continuous 



Xominasl's yew Multltubnlar Electric 
Accnmulator. 

Dr. Donato Tommasi's accumulator is character- 
ized by electrodes inclosed in a tubular envelope or 
sheath of metal or insulating material, either rigid or 
elastic (celluloid, ebonite, caoutchouc, etc.), perforated 
by a multitude of little holes. 

In the center of this sheath is arranged a core of lead 
or other suitable metal or alloy serving as a current 
conductor, and in contact, on each of its faces, with a 
layer of oxide of lead which is preserved from falling 
or disintegration by the perforated envelope which im- 
prisons it. 

The immediate consequence of this arrangement is 
to double, for a given weight, the proportion of the 
active matter and, consequently, the capacity of the 
accumulator 

Thus, the advantages of the multitubular accumu- 
lator are explained from three points of view, the ca- 
pacity, the weight and the volume. 

The charge is made by such a system that it can at- 
tain, without inconvenience, 5 to 6 amperes per kilo- 
gramme. 

The discharge can vary from 1 to 4 amperes per kilo- 
gramme of the electrodes. It should be stopped when 
the tension is lowered to 1 "7 volt. In the case of varia- 
ble strains, when sudden power is needed, the Tommasi 
accumulators can stand, without inconvenience, in- 
tensities of from 6 to 8 amperes per kilogramme of elec- 
trodes. 

The electrical constants of this accumulator are the 
following : 

Initial electromotive force 2'4 volte. 

Capacity per kilogramme of electrode SO amperes. 

Besult in qaantit; 95 p. c. 

Eesalt in work 80 p. c. 

In announcing a capacity of 20 ampere hours that 
can be utilized per kilogramme, Mr. Tommasi has 
adopted a system of discharge which can vary from 1 
to 3 amperes per kilogramme of electrodes. It is evi- 
dent that, if less were employed, the capacity would 
be increased. 

Comparison. — To give an idea of the great electric 
capacity possessed by the Tommasi accumulator, it is 
only necessary to compare this capacity with that of 
the best types 6f accumulators known, which are most 
used in electric lighting and traction, and thus we find 
that the capacity of the multitubular accumulator is 
3"3 to 5 6 times that of the best types known. 

The arrangements employed in the accumulator of 
Dr. D, Tommasi show, as will be seen, considerable 
progress beyond those that have been produced here- 
tofore. The simplicity and strength of its construction 
make of it an absolutely industrial apparatus, which 
will have to render immense services, and consequently 
destined for a great future. 



are 17}^ acres of floor space is in itself somewhat mis- 
leading, because from this total many important de- rope of wool is run off the machine. The fibers of wool 
ductions have to be made. These deductions are ap- 1 vary in length, some being long enough for worsted 



proximately as follows : 

Sqaare feet. 

Stairways, restaarants, entrances, etc 56,990 

Foreign sections 175,000 

Power plant for engines and dynamos 112,974 

Engines for driving American exhibits 3,000 

Dedaction for aisles, avennes. and passageways 116.675 

Total net space for American exhibits 220,351 

It will be seen from the foregoing figures that the 
space available for American exhibits and machinery 
sinks into really insignificant proportions. That this is 
so will be a cause of deep Tee^et and disappointmentto 



yam, while others are not. 

In the process of washing and the natural growth of 
the wool, some of the fibers become worked into little 
balls like pinhead specks, which, if permitted to pass 
into the yarn, would make a specked effect in the cloth. 
These must be removed by the comb, and in order to 
do this the wool is passed from the card to the back- 
wash, from back-wash to punch, from punch to comb. 
Wool combing machines are of various constructions, 
such as Noble's, Holden's, and Lister's, but the princi- 
ple of all is the same, in that the wool is drawn through 



Coal Consumption of \i^ar Vessels. 

Tests of the coal consumption of some of the United 
States war vessels have shown the following results : 
The Newark, which has triple expansion horizontal 
engines, indicating 9,131 horse power, burned 2-434 
pounds of coal per horse power per hour. The Con- 
cord, with the same style of engines, indicating 3,513 
horse power, burned 2'76, and the Bennington, indi- 
cating 3,533 horse power, burned 2'6 pounds per horse 
power per hour. The rate of consumption was about 
40 pounds of coal per square foot of grate surface per 
hour with a forced draught. The coal used by the 
Newark was semi-bituminous, of excellent quality, 
and that used by the other ships was a good quality of 
apthracite. 



Dimensions of tbe Nenr Cnnard Steamers. 

In an article in the SCIENTIFIC AMERICAN of De- 
cember 31 relative to English- American steamers the di- 
mensions of the new Cunard steamer Campania were 
given as 700 feet length, 20,000 tons. This was an error. 
The above are the proposed dimensions for the new 
White Star steamers. The new Cunard boats Cam- 
pania and Lucania are 620 feet length, 65 feet 3 inches 
beam, 43 feet depth, 12,500 tonnage. 
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A SIMPLE, COUFACT FOLDING S£AT. 
A safe, easy and convenient seat, especially adapted 
for use in locomotive cabs, is shown in the illustration, 
and has been patented by Mr. John 8. Kilgore, of Sal- 
ida. Col. The seat is supported on parallel slide-ways, 
which receive the flat flanges of the side pieces of the 
seat frame, cross bars making the frame rigid. The 
frame is supported by spiral springs, whose upper ends 
are secured to screw eyes in the walls of the cab. In 




EILOOBE'S LOCOUOTIVE CAB SEAT. 

parallel guide bars near the center of the frame is 
pivoted the inner end of a swinging brace whose outer 
end is pivoted between angle clips on the under side 
of the seat, and pivoted links connect the ends of the 
seat bottom with the upper ends of the side pieces of 
the sliding seat frame. When the seat is used its lower 
edge is pulled out slightly, and the seat drops to place, 
its back edge resting on the upper ends of the side 
pieces of the sliding frame, and the brace swinging out 
into position, as shown, the seat being folded, as in- 
dicated by the dotted lines, by raising its inner sides 
with the hands, or simply by the inward pressure of 
the liiubs upon its front edge, which causes the seat 
bottom to swing up into vertical position. The seat 
may be applied to any cab to occupy the least possible 
amount of space, while it has no lateral motion, and 
the spring supports it in a manner to make a very easy 
and comfortable seat. 



inner and outer faces of the end piece of the planer 
frame. By the turning of these nuts the yoke carry- 
ing the pulley may be moved toward or from the 
cutter head shafts, to give the proper tension to the 
belt, the spring having a cushioning effect, although 
the spring may be omitted if desired. The weight of 
the tightening pulley is supported by an adjusting 
screw in the lower box, and the pulley also has end 
flanges to prevent the belt leaving it. The single belt 
employed passes from the driving pulley around one 
cutter head shaft, thence around the tightener and to 
the other cutter head shaft, and back again to the 
driving pulley. It will be seen that, by means of this 
device^ the belt tension may be readily increased or 
diminished while the machine is in motion, without 
interfering in the least with its regular work. Manu- 
facturers of planing and matching machines and others 
desiring to use the improvement may address Mr. J. 
B. Noble, Tatum, Texas. 
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AN lUFROVEB BELT TIOHTENEB. 
The device shown in the illustration is especially 
adapted for use on planing, sizing, matching, moulding 
and similar machines, admitting of quick application 
and ready operation to tighten or slacken belts. It 
is also designed to lessen the cost of belting, as both 
the right and left hand cutters may be connected with 
the driving pulley by a single belt, and, as different 
faces of the belt pass over the tightener and the 
cutter head shafts, any shavings, chips or foreign 
material caught by the belts at the cutter heads will 
be discharged at the tightener. The improvement 
has been patented by Messrs. John B. Noble, of 
Tatum, and Joseph B. Hensley, of Baird, Texas. It 
is shown applied to a planer, the tightening pulley 
being mounted in boxes in a yoke-like frame pivoted 



AN IHFBOVED COOKING VESSEL. 
The improvement shown in the illustration, forming 
the subject of a patent issued to Mrs. A. R. Isaac, of 
New York City, consists of a vessel adapted to be held 
in a pot of water to permit the contents of the vessel 
to be steamed or boiled without escaping therefrom, 
an additional receptacle being also provided for the 
cooking of the sauce. The vessel is preferably" made 
of sheet metal, open at the top and bottom and with 
many perforations in its sides, and near its bottom is 
an opening in which slides a perforated plate, having 
a flange and hinged handle on its outer edge. On 
sliding the plate inward, it rests upon brackets se- 
cured to the inner face of the body, and forms a re- 
movable bottom for the body of the vessel. In suita- 
ble sockets in the upper edge of the vessel rest the 
trunnions of an additional receptacle or saucepan. 
With the perforated plate or false bottom in its inner- 
most position, the material placed in the vessel to be 
cooked will be either steamed or boiled, according to 
the quantity of water in the pot, the contents of the 
saucepan being in either case heated by the steam. 
After the cooking has been effected, the vessel is 
placed upon a platter or other dish and the sliding 
plate is drawn out, when the contents are deposited in 
a body, unbroken, in the dish provided therefor, ob- 
viating the necessity of removing the articles piece by 

piece. Further infor- 
mation relative to this 
improvement may be 
obtained by addressing 
the patentee, P. O. Box 
No. 773, New York Ci^. 



A NOVEL MUSICAL INSTRUMENT. 
The musical novelty shown in the engraving, which 
the inventor has christened the pneumatone (Grr. 
pneuma, breath or air) has been patented by Mr. 
Clark S. Mudge, of Bettsville, Ohio. A thin disk, pre- 
ferably of celluloid or similar material, is held on a 
stud projecting from a plate which has at its lower end 
an angular offset connected with or integral with the 
handle, and on the face of the disk is held an adjusta- 
ble plate having an elongated slot loosely engaging 
the stud, so that Hie latter plate can be moved up or 




ISAAC'S COOKING VESSEL. 




Cbromlam by Electro- 
lysis. 

In a recent issue of 
the Comptes Rendus of 
the Paris Academy of 
Sciences, M. Em. Placet 
describes a new method 
of preparing chromium 
b y electrolysis. A n 
aqueous solution of 
chrome alum is first 
made, to which is added an alkaline sulphate and a 
little sulphuric acid, and a current is then passed 
through the solution. Pure chromium is then de- 
posited at the negative pole. Thus prepared, the 
metal is of a bluish- white color and very hard. It 
resists atmospheric influences, and is not attacked by 
concentrated sulphuric acid, by nitric acid, or by a 
concentrated solution of caustic potash. It is propos- 
ed to carry on chrome plat- 
ing on an industrial scale, 
to replace the nickel plat- 
ing. Grood adherent de- 
posits of chromium have 
been obtained from the 
same bath on brass, gun 
metal, copper, and even on 
iron. The deposit is said 
to resemble oxidized silver. 
An ingot of the pure me- 
tal, weighing one pound, 
has been prepared and sent 
to the academy by the in- 
ventor of the process, who 
is now engaged in investi- 
gating various alloys of the 
metal. 




"FNEUMATONE. 



down on the face of the' disk, and secured in desired 
position by a thumb nut. On the lower end of this 
plate is an angular extension, a rod connected with 
which extends downward through the offset of the 
other plate, a spring being coiled around the rod, 
whose lower end is threaded and fitted with a large 
nut. This rod forms the one key or slide used, and 
that only in producing a very high note, in which case 
it is pressed up, and in making a very low note, when 
it is allowed to go back to its lowest position by spring 
pressure. In playing the pneumatone the operator 
has only to place the exposed part of the circular disk 
to his lips and force the air against and over the disk, 
which will cause it to vibrate to produce a musical 
tpne, which can be changed by the tongue and mouth 
much the same as in whistling. The pneumatone is 
Q14. X 13^ X % inches in size, making it a very convenient 
instrument to carry in the pocket. 



AN INTERESTING FLOWER TRICK. 

The trick that we about to describe, although old, 
is very interesting. The prestidigitator comes forward 
holding in his hand a small cardboard box which he 
says contains various kinds of flower seeds. 

" Here there is no need of moisture, earth, or time 
to cause the seed to germinate, the plant to spring up 
and the flower to bloom. Everything takes place in- 
stantaneously. Would not a rose in my buttonhole 
produce a charming effect ? A stroke of the wand 
upon the seed deposited in the desired place, and see I 
the rose appears. A few seeds In this little box (Fig. 1 
A), that we shall cover for an instant so that it cannot 
be seen how flowers are born. ... It is done ; 
let us take off the cover : violets, forget-me-nots, and 
Easter daisies are here all freshly blown. 

" You are suspicious, perhaps, and rightly, of the 
little tin box, and more so of its cover. Well then I 
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NOBLE * HENSLEY'S BELT TIGHTENER. 

in a hanger secured to the inside of the planer frame. 
The outer end of the frame is connected by a rod 
with one end of a spiral spring, from whose opposite 
extremity" a rod peeaes through an opening in the 
end of the planer frame,-, the end of the rod being 
threaded and eexry\ag Wo look nata eoga^iiiK tbe 



Hudson River 
Crop. 

The Hudson River ice 
harvest is now in progress. 
It begins sixty miles north 
City. The ice is ten inches thick, and 




THE BIRTH OF THE FLOWERS. 



here is a small goblet the transparency of which Is 
perfect, and this borrowed hat with which I cover it 
can have undergone no preparation. Let us remave it 



of New York 

is pure water ice, so clear that one can read a news- 
paper through the blocks. The indications are that 

the ice crop this year will be the largest and finest ever quickly, for the flowers. . . WhatI no 'flowers ? Ah ! 
gathered on the river, and will reach nearly 4,000,000 I it is because I forgot to sow the seeds. Let us begin 
tons. I tbe operation ovar again. What flowers do you want? 
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the glass. So, this time, be certain of it, the flowers 
will appear. 

4. ITie Small Bouquets in the Hat. — There is not a 
second to be lost ; the spectators are admiring the 
bouquet and are astonished to see it make its appear- 
ance. The operator very quickly profits by this 
moment of surprise to introduce, by the same process 
as before, a package of small bouquets tied together 
with a weak thread that will afterward be broken in 
the hat. We have not figured these bouquets upon 
the bracket, in order to avoid complication. Of course. 
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A RUSSIAN SLEIOH 1794. 





SUMBLE SLEIOH. 



TUB VICTORIA 



— a mignonette, a violet, a marigold f Here is a seed 
of each kind, which I shall put into the glass. Now 
let each one tell me the flower thai he prefers. Now I 
cover the glass, and count three seconds . . . See 
the magnificent bouquet I " (Fig. 3.) 

Finally the trick is finished by taking from the hat 
a number of small bouquets that are offered to the 
ladies. The following is an explanation of it : 

1. The Buttonhole Rose. — This is a stemless artificial 
rose of muslin, which is traversed by a strong black 
silk thread arrested by a knot. To this thread, which 
should be 5 or 6 inches in length, 
is attached quite a strong rubber 
cord capable of being doubled 
if need be. The free extremity 
of the rubber traverses, in the 
first place, the left buttonhole of 
the coat, and then a small eyelet 
formed beneath, and then passes 
over the chest and behind the 
back, and is fixed by the extre- 
mity to one of the right hand 
buttons of the waistband of the 
trousers. 

When the prestidigitator comes 
upon the stage, the rose is car- 
ried under his left armpit, where 
he holds it by a slight pressure 
of the arm. At the proper mo- 
ment he raises his wand toward 
the right, and looks in the same 
direction in order to attract the 
eyes of the spectators to that 
side ; but at the same time he 
separates his arms slightly, and 
the rose held by the taut rubber 
suddenly puts itself in place. 
The magic effect produced by 
the instantaneous appearance of 
this flower, coming whence no 
one knows where, could not be 
appreciated withouthavingbeen 
seen. 

2. The Flowers in the Small 
Box. — In this second appearance of flowers, produced 
by means of the small apparatus shown in Fig. 2, 
there is really nothing very mysterious. The special 
object of it is to bring into relief the experiment that 
is to follow, and in which, evidently, there can be no 
question of double bottom. Moreover, the diversity 
of the means employed contributes powerfully toward 
astounding the spectators. 

Fig. 2 shows in section the three pieces of the ap- 
paratus, which are placed separatelj' upon the table in 
Fig. 1. A is the cylindrical tin box in which the seeds 
are sown, and B another box of slightly larger diame- 
ter, but in other respects just like the first, which it 
entirely covers. To the bottom of B is fixed a small 
bouquet of artificial flowers. By slightly squeezing 
the cover, O (which is of thin brass), toward the bot- 
tom, the box, B, with the bouquet, is lifted. If, on the 
contrary, the box is left upon the table, the spectators 
do not perceive the substitution made, and think that 
they all the time see the 
first box, whence they be- 
lieve the flowers started. 

3. The Bouquet in 'the 
Glass. — This is the most 
interesting part of the ex- 
periment. 

As we have said, the 
glass is first covered with 
a hat, and the prestidigi- 
tator feigns astonishment 
upon seeing that the flow- 
ers have not appeared, but 
at the very instant at 
which the hat is lifted, 
when all eyes are fixed 
upon the glass, looking for 
the bouquet announced, 
the operator, who, with 
the right hand, holds the 
hat carelessly resting upon 
the edge of the table, sud- 
denly sticks his middle 
finger in the cardboard 
tube flsed to the handle of 
the bouquet, which has 
been placed in advance 
upon a bracket, as shown 
in Fig. 1, and, immediately 
raising his finger, intro- 
duces the fiowers into the 

hat, taking good care (and 

this is an important point) not to turn his gaze away ] to be such as to afford a season of sleighing, afford a 
from the glass to the bouquet or hat, as one might feel 1 highly attractive feature of outdoor life at such 
himself led to do in such a case. This introduction of j periods. In the latitude of New York City, along the 
the bouquet should be effected in less than a second, Atlantic coast, although the temperature often falls in 



TUB SLEIOH 



a skillful operator will not hasten to produce the small 
bouquets. He will advance toward the spectatorsas if 
the experiment were ended, and as if he wished to re- 
turn the hat to the person from whom he borrowed it. 
Afterward, making believe answer a request, he 
says : '' You wish some flowers, madam 1 And you too 1 
And are there others who wish some 1 I will then 
empty into the hat the rest of my wonderful seeds, 
anfl we shall see the result." It is at this moment that 
the spectators are attentive ana that all eyes are open 
to see the advent of the flowers. 

Never forget that with 'prestidigitators it is almost 
always too late when one thinks of watching them. — 
La Nature. 

♦ « » » ♦ 

VARIETY IN SLEIOHS. 

The various designs of sleighs which one sees on the 
park driveways, and on all the thoroughfares in the 
neighborhood of large cities, when the winter happens 




THE HTTSSIAW WAR SHIP EITRIC. 



after which the hat is held aloft, while with the left 
hand some imaginary seeds, the kinds of which are de- 
signated in measure as they are taken, are selected 
from the cardboard box and successively deposited in 



the winter months to about the zero figure, it is seldom 
that the snow fall and the temperature are both such, 
for any considerable period, as to afford any note- 
worthy season during which ridinff on ranneis is feasi- 



ble. It is on this account that, when there happens to 
be in any one winter several consecutive days when 
sleighing is possible, every sort of vehicle adapted to 
travel on runners is pressed into service, and what may 
be styled a regular "sleighing carnival" is indulged in. 
The Russian sleigh shown in one of the accompany- 
ing views is a unique specimen of a class by no means 
small, it having been the custom of the rich in Kussia 
for many years to provide themselves with very costly 
and highly ornamented sleighs, as sleighing in that 
country, during several months of each year, affords 
about the only means of com- 
munication over vast stretches 
of territory. 

The " tub " sleigh and the "tub 
Victoria" shown, as well as the 
same general pattern of single 
sleigh with a rumble, are styles 
frequently seen on the roads 
around New Yoik. In the lat- 
ter case the driver in livery 
perched high up behind controls 
the team, the lines passing 
through rein supports. The 
dashes are provided with wire 
fenders and decorated with 
plumes, the colors of which are 
in harmony with those of the 
paint on the sleighs. 

There was a time when the 
patterns for sleighs could be 
counted on the fingers of one 
hand ; now they are to be num- 
bered by scores. The old square 
box has almost disappeared. 
The Albany cutter and its larger 
counterparts, the four and six 
seat sleighs, appear in dimin- 
ished numbers, and contribute 
their share to the variety Of the 
picture. The Portland sleigh is 
a favorite among light cutters, 
while Americanized Russian, 
Canadian and other types of 
sleighs'appear in almost endless variety, forming a 
most picturesque spectacle, in which color, form and 
motion are all united to make the "sleighing time" 
scene on our suburban boulevards a most attractive 
and animated one. 

THE RUSSIAN WAR SHIP RURIC. 

The new Russian cruiser Ruric is of 10,923 tons dis- 
placement, and measures 435 ft. long, over all, by 67 ft. 
beam and a draught of 29 ft. 9 in. She is what is fre- 
quently called an armored cruiser, and belongs to the 
class which includes the Imperieuse of 8,400 tons and 
the Galatea of 5,600 tons displacement ; the French 
Dupuy de Lome of 6,297 tons, the Latourch Neville of 
4,745 tons displacement, and the American New York 
of 8,150 tons and the Maine of 6,648 tons displacement, 
as well as ships protected with sloping armor like our 
Blake of 9,000 tons and Edgar of 7,350 tons displace- 
ment, the French Cecille of 5,766 tons and the Alger of 

4,160 tons displacement; 
and also the American 
Columbia of 7,475 tons dis- 
placement. 2he Engineer 
says she is almost 2,000 tons 
greater displacement than 
the heaviest of those men- 
tioned above, and in re- 
spect of length she eclipses 
the others — by over 60 ft. 
in the case of the Blake, 
the longest of them. 

As at present arranged, 
her protection consists of a 
belt covering some 80 per 
cent of total length of the 
ship, 7 ft. in depth, and 
tapering from 10 in. at the 
normal water line to 5 in. 
below it ; over this there is 
to be a steel deck 23^ in. 
thick, of curved form, and 
covering the whole of the 
vital parts of the vessel, 
as well as sloping down 
fore and aft, where the 
armored belt affords little 
or no protection. The prin- 
cipal guns will be placed in 
armored sponsons, two at 
the forward end and two at 
the after end of a second- 
ary battery, also in armored sponsons, etc. Her arma- 
ment will consist of four 8 in., sixteen 6 in., fourteen 
4-7 in., and eighteen quick-firing guns, and five tubes 
for Whitehead torpedoes. An armored conning tower 
for the protection of the captain in action, and the 
chutes by which the ammunition is conveyed to the 
guns on upperdeck, will also be well protected by steel 
armor. Her motive power will consist of four sets of 
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triple expansion engines, which are expected to develop 

lii,250 indicated horse power, with natural draught, 

driving twin screws, which will give her a sea speed of 

18 knots. It is expected, however, that she will be able 

to exceed this speed when necessary. At her ordinary 

load draught she can carry sufficient coal to steam from 

Cronstadt to Vladivostock at her most economical rate, 

or about 18,000 knots without the necessity of calling 

at a coaling station to replenish her bunkers. She has 

been built at the yard of the Baltic Works Company 

on the river Neva. 

< < » ) > 

THE POTSDAM SED SANDSTONE COMPANY'S WATER 
WHEEL. 
In a recent issue of this paper we illustrated the 
Potsdam stone quarries of this State. In one of the 
cuts a water wheel was shown, to which we alluded as 
employed for developing power for running the ma- 
chinery of the works. This wheel was designed by a 
member of the firm of the Potsdam Red Sandstone 
Company. Its simplicity and efficiency entitle it to 
consideration, independent of the fact that the posi- 
tion in which it Is placed involves special difficulties in 
operation. The river on which it is located is subject 
to freshets and varies at times greatly in the level, in 
the spring sometimes rising 6 feet. The stream is also 
used for logging, 300,000 logs passing down it in a 
season. These sometimes jam, and quantities of the 
logs strike the wheel and pass under it, the wheel ris- 
ing to let them pass. The wheel has been in operation 
for several years, yet in all this time it has never broken 
a paddle. 

The wheel proper is an undershot wheel of the sim- 
plest possible construction. The hubs or flanges for 
carrying the anus are keyed to the shaft, as shown in 
the cut. Fig. 2. To further stiffen the shaft, three 
struts are placed equidistant around its center, over 
which tension' rods with turn buckles are carried, as 
shown in this view and also in Pig. 3. The wheel is 
destitute of framing to take up twist. In place of 
such framing a wire rope is carried spirally half way 
around the wheel, just inside the paddles, to which it 
is fastened. This compels the end of the wheel next 
the gear to keep up with the other end. The rope is 
found to answer the purpose perfectly. 

The shaft of the wheel is made of rock elm, and i^ 
84 inches in diameter. At the ends it is trimmed down 
for journals, and over the portion thus reduced in 
thickness pieces of 13 inch iron pipe are driven. The 
outer portion thus treated forms a journal two feet 
long ; the inner portion is 614 feet long. The wheel is 
18 feet in diameter and 41 feet long. The paddles are 
20 inches wide and of the full length of the wheel, each 
being in one piece. The arms are of 4x7 inch water 
olm. 

The wheel axle is carried on trunnion blocks made 
of timber 20 inches square. The trunnion blocks are 
suspended by ropes, which, passing over pulleys in a 
stationary frame rising above the top of the wheel, 
terminate in counterweights, thus supporting the 
weight of the wheel. Everything now is in condition 
to keep the wheel at the same level as regards the 
water, whether it rises or falls. In the large engrav- 
ing the trunnion block and counterweighting ar- 
rangement for the outer end of the wheel shaft is 
shown. A similar mechanism is contained within the 
house for the other end of the shaft. In Pig. 4 of the 
sectional drawing the arrangement of counterweight- 
,ing is shown more in detail. 

The end of the shaft is carried into the house and on 
it a gear wheel 10 feet in diameter, with teeth of 23^ 
inches pitch, is placed. It is obvious that as the wheel 
rises and falls this gear wheel will, of course, do the 
same. The arrangement shown in Pig. 5 is for the 
purpose of enabling it, in spite of the changing of posi- 
tion, to operate a fixed countershaft. A wooden 
frame of heavy timber has one end journaled upon the 
shaft, so as to inclose within itself the 10 foot gear 
wheel. On the same frame a 10 inch gear wheel en- 
gaging with the larger one is journaled. This gear 
wheel turns a 5 foot band wheel attached to its own 
shaft. Prom the band wheel a belt goes to a fixed band 
wheel near the ceiling, which, by miter gearing, turns a 
grooved rope pulley for the power-transmission cable. 
On the further end of the frame a box is placed 
to receive material for proper counterweighting. This 
counterweight keeps the belt stretched. An exami- 
nation of Pig. 5 of the cut will explain the entire 
arrangement. As the water wheel rises and falls, the 
counterweight executes the reverse movements. The 
12 inch gear wheel and 5 foot band wheel change in 
position a little as these movements take place, but 
the counterweight keeps the belt always stretched, 
and the two gear wheels are always at a fixed distance 
from each other, as they are both attached to a rigid 
frame. The grooved sheave for the transmission rope 
is 10 feet in diamieter, and normally runs at 200 revolu- 
tions per minut-e. The gearwheel on the end of the 
shaft is of wood with iron segments bolted on, and is of 
8 inch face, as is also the 10 inch pinion with which it 
engages. 

The fastest speed of the wheel is thirteen revolutions 
per minute, its lowest speed is six revolutions. It has 



developed as much as 200 horse power. The total ex- 
pense, including pulleys, belting, shafting, and wire 
rope for transmission, was $2,500. The gear and all the 
parts have worked perfectly without noise or wear. 
It was built by regular employes of the Potsdam Red 
Sandstone Company. 



Clieiiiistry a Slirewd Detector of Forgery. 

Some years ago a traveling salesman related to me a 
curious incident of detecting a forgery. He was a 
traveling salesman when emery wheels came into early 
use, and he sold a quite large wheel in Providence, R. 
I., and wrote them what speed it was warranted to run 
at safely. In a short time the party wrote to him that 
the wheel had burst and.broken one man's arm and done 
other great damage. So when he went to their city he 
called at their place, and they sued him for some thou- 
sands of dollars' damage'; and as he was out of his State 
it caused him no little trouble to secure bonds for ap- 
pearance at court for trial of the case. This he did, 
however. Then he commenced to study how to get 
out of his trouble. He had been rather careless in not 
copying his letters, and this one in particular ; but a 
happy thought struck him, and he went to their office 
and inquired what ink they used. They said Carter's 
exclusively. In looking at the letter he thought that 
the figure 1 in the 1,800 was of a slightly different shade 
than the 800, while the salesman used Arnold's only in 
his office. So in going home he went and saw a scien- 
tific chemist in New York City and paid him $25 to 
furnish a chemical solvent that would dissolve and re- 
move either ink without affecting the other. So in 
about a month came to him, by express, t'wo bottles, 
one marked to remove Carter's ink and the other to re- 
move Arnold's, with directions how to apply and use 
it. He tested them, and both were a success. 

The time for court came, and he appeared there 
with counsel. He heard the evidence of proprietor and 
bookkeeper. In cross-examination the bookkeeper 
swore that he used Carter's ink only. The salesman's 
letter was produced. The judge and foreman of the 
jury were called to a table to see an experiment in 
chemistry. Defendant had two bottles of ink and two 
bottles of solvent. The court was asked to write his 
name with the two inks on two pieces of paper and dry 
them thoroughly by the fire. Each solvent was tested ; 
one removed the Carter ink and the other the Arnold. 
Then the letter was brought and the court asked to 
carefully examine the shades of ink, and thought it 
discovered a slight difference. 

Then the solvents were applied, and the figure 1 com- 
pletely removed without affecting the figures 800. 

The court said, "It is not necessary to proceed in tl(is 
case. The jury is instructed to bring in a verdict for de- 
fendant, with costs of prosecution." Said the salesman 
who related this to me, " I was not through with them 
then. I made them pay for that emery wheel, all of 
my costs and time, and my lawyer's fees, or risk a suit 
for forgery. They paid everything up and quit, and 
had a very costly emery wheel." J. E. Emerson. 

• « ■ > • 

Tile Oil and Gas Region in Ohio. 

Mr. John Gould, writing from Western Ohio to the 
Country Gentleman, gives the following interesting ac- 
count of the oil and gas wells of that region : 

That these black swamp lands of Ohio were the 1,200 
feet covering of an oil stratum, and across the State 
from northeast to southwest was to be discovered a 
gas belt that would be a world's wonder, no one had 
ever dreamed of, and this discovery, a few years since, 
the mad rush of speculators, and the tide of ad- 
venturers who are also seeking their Eldorado, have 
had a wonderful effect upon the agriculture of the 
western counties of the State. The number of wells, 
both of gas and oil, that have been put down in West- 
ern Ohio is past computing, and as each one represents 
an outlay of from $2,000 to $5,000 for derrick, engine, 
housing, piping, and labor, some economists put the 
outlay at a figure actually above the income from the 
sale of the oil. It is also to be doubted if the farmers, 
except in individual instances, have had their actual 
wealth enhanced by the discovery of oil ; not but that 
the farmers receive the money for the ground lease and 
royalty, but assuming that these wells would be a last- 
ing source of income, hosts of these men have in turn 
become oil speculators and well developers, and the 
abandoned wells and dry holes tell why. oil is not 
always a source of wealth or profitable investment. 

A day of observation among the wells is not without 
interest, an'd may possibly 'awaken a moment's atten- 
tion on the part of your readers. These wells are usually 
in clusters, varying in number from six to a hundred, 
and as a rule are not far from 1,200 feet in depth. The 
huge derricks above them are not far from 60 feet in 
height, resembling a windmill tower. The wells are 
cased below the water line with a 5 inch iron tubing ; 
inside this are the 2 inch pump tubes. The well is pro- 
vided with a small engine, although the steam is fur- 
nished from a central boiler house that supplies the 
power for from three to eight wells. The steam pipe 
to the wells, that may be 10 or 150 rods away, is put in 
a 6 inch square wooden conduit box, elevated about 
two feet from the ground. Prom each well a return 



half inch gaspipe is carried to the furnaces of the boil- 
ers, so that no fuel but gas is used. Nearly all the wells 
produce a little gas, which is thus utilized, making a 
steady, uniform fire ; and besides, this plan enables 
the engineer not only to manage the boiler house, but 
also to look after all the wells connected with it. 

The wells vary greatly in productiveness, and that a 
well is a*feood producer is no sign that another, six rods 
away, will be worth pumping, or that the lasting quali- 
ties of one well give any assurance that its neighbor 
will last beyond the time required to pump its '' head" 
off. The oil in this region seems to be found in "pock- 
ets," that underlie tracts of land from a few acres to 
whole sections and the greater part of a township. The 
county has been all drilled over by the prospectors, 
and derrick ruins in every direction attest that it costs 
money to find money, and that fortunes are lost quite 
as often as found. 

The oil product has greatly lessened, and, with few 
exceptions, a 30 barrel well is now counted a good one, 
though a well is pumped until it gets down to a one or 
two "barreler," when it is "shot," and then if the flow 
is not increased, the derrick is taken down, the pumps 
taken up, and the casing drawn with powerful "jacks," 
the hole plugged, and our farmer's source of royalty is 
at an end, unless he has a number of wells upon his 
farm. Many farmers will lease only a few acres to a 
company, and so may have two or even three oil com- 
panies producing upon his farm. When a good well is 
struck, the aim of other companies is to lease up as 
close to the well as possible, and put down wells all 
about it and thus assist in pumping out a territory as 
soon as steam pumps will elevate it, to prevent the 
other man or company from making a " mint." These 
rival wells are not always a success, and a poor well 
beside a good one is not a rare thing. 

Parmers are paid a pretty uniform price of $2 per 
acre ground lease and one-sixth of all the oil pumped, 
and those who were thus content, and wisely used their 
royalties, and kept right on farming, have reason to 
congratulate themselves, while others are softly repeat- 
ing the old refrain, " It might have been " otherwise. 

Each and all of these wells are connected with the 
Buckeye pipe line, and the oil is first pumped into a 
tank at the well. At certain times the pipe line com- 
panies' agent visits the well, measures the oil in the 
tank, gives a " scrip " for it, and connection is made 
with the main line, for all wells have a small pipe to 
the main pipe, that is operated by large pumping en- 
gines, with compound pumps, that have a capacity of 
forcing from 5,000 to 15,000 barrels of oil through the 
lines in 24 hours, and these mains are connected with 
the lines of the Standard Oil Company, that extend to 
Chicago, Buffalo, Cle'WBland, and New York City, so 
that when the oil leaves a well tank there is no know- 
ing where it may be four days after. The man who 
takes the pipe line oil receipt, or scrip, takes it to the 
pipe line company, who cash it at the going price of oil 
— now 43 cents — or sells it to an oil broker, and it quick- 
ly becomes a factor in the oil exchange, to bull and 
bear the oil market. 

The "shooting" of a well is an interesting operation. 
The pumps are pulled up, long 3 inch tin cans of nitro- 
glycerine are carefully let down to the bottom of the 
well, often 100 quarts in all, and then a little iron go- 
devil is dropped down into the well, which, striking 
the top can, explodes it, and all the rest for that mat- 
ter; There is a faint explosion heard, the earth gives 
a pulsation, and oil and gas may as a result spurt into 
the air in a column or it may not, and the well may 
freshen up or it may prove permanently dry, in which 
event the derrick is torn down and the well pulled up. 
The gas fields are dotted here and there through the 
oil territory, though both are often found in paying 
quantities close together, but great as was the amount 
of gas and so wasteful were its discoverers that probably 
not over one-fourth of the gas once found can be coaxed 
from the ground at present, and where gas was used 
not only to light and warm buildings and furnish fuel 
for all kinds of manufacturing purposes, so low has the 
pressure become that wood, coal, and coal oil are now 
in active demand by a majority of those whoonce used 
it almost exclusively. 
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TUe ITIagiiesiiini liight. 

The application of powdered magnesium as a source 
of light for photographic purposes is by no means 
such a modern invention as some seem to suppose. So 
far back as 1865 it was used -, and in that year Mr. H. 
Larkin obtained a patent for a lamp for its combus- 
tion. The lamp answered well, and we were present 
when some very good portraits were taken by its aid. 
In this lamp the powder, mixed with a certain pro- 
portion of fine sand, was made to pass through the 
flame of a spirit lamp, or one of gas, which insured its 
combustion. The chief reason why the lamp was not 
much used was the then prohibitive price of magne- 
sium. — Br. Jour. 



A LASTING machine that enables one operator to 
last 3,000 pairs of shoes a week is one of the latest 
things in labor saving machinery. It tackles anything 
from light feminine foot gear to the heaviest brogans. 
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Dangers of Cellalold. 

To the Editor of the Scientific American : 

Not long ago the third story of a residence In my 
neighborhood was burned out. One of the ladies of 
the family washed some toilet brushes and pl&ed them 
upon a cushion In front of the hot air register, then left 
the room. One of the brushes had a celluloid back, 
and the cause of the Are was the explosion or ignition 
of this. 1. Harmanus Fisher. 

Baltimore. 



streets In Hamburg. 

To the Editor of the Scientific American : 

In the Scientific American of December 17, 1892, 
you give the pictures of three of the streets of Ham- 
burg, which are incorrect in being called "streets." 
The streets which you are naming are as wide as any 
streets can be. For example, the Stelnstrasse is as 
wide as Broadway (and perhaps wider), the Nleder- 
strasse Is as wide as any of your other side streets, and 
the Neustadter Neustrasse is as wide as your Five 
Points. 

The numbers given to your illustrations indicate 
that they mean not the street Itself, but simply the 
number of a house. 

The numbers given your illustrations are the current 
numbers in the street, and here are the entrances to 
the back tenements. The front building on the street 
is generally a brick house. Under this house is the en- 
trance or alleyway leading to this row of tenements, 
and though this alleyway entrance is often so nar- 
row that only one person can pass, when you pass 
through the front house, the alley called " Hof " is 
wider, so that four to six or eight persons or more can 
walk abreast. That the windows when opened will 
touch one the other or that the people in this tenement 
can shake hands is simple nonsense. It is true these 
tenements are cholera traps, but they are not named 
streets as given in your illustrations. In the new city 
streets you will find nothing better. There all is fine 
and clean. Dr. L. Holtz. 

. ~ . r Ji ) t I »■ 

Photographing Magnetic Carves. 

To the Editor of the Scientific American : 

Two articles on the " Photographing of Magnetic 
Curves " have appeared in recent publications. One, 
by C. B. Thwlng, of the Northwestern University, ap- 
peared in the American Journal of Science of No- 
vember, 1893. The other, by E. J. Houston, of the 
Philadelphia High School, appeared in the Electrical 
Engineer of July 30, 1893. Curiously enough, both 
Investigators independently hit upon the same method. 

A gelatine dry plate is placed horizontally over the 
magnet under investigation. Iron filings are distri- 
buted over the pjate. These arrange themselves in 
the (lirection of the lines of force, reproducing the fa- 
miliar magnetic curve map. By a short exposure to a 
source of light the image is Impressed on the plate, 
which after removal of the filings is developed. The 
negative thus produced is used for making lantern slides 
or photographs ad libitum. What is almost the same 
method was described a number of years ago. In the 
Electrician and Electrical Review of this city, of June, 
1884, on page 131, A. D. Stevens, of Worcester, Mass., 
describes the use of blue print paper for mapping 
curves. He emphasizes the importance of having the 
light rays used for the exposure normal to the surface. 

As a variation on the above methods, excellent mag- 
netic curve maps may be produced with bromide 
paper. A lighted match gives ample light. On de- 
velopment a white map on a black ground is pro- 
duced. 

It is essential in these direct photographic methods 
to give the exposure without moving the plate. 
Bromide paper in one way is a little better than glass 
plates, as it brings the plane of the map nearer to the 
poles. The use of celluloid or gelatine films would 
effect the same result, if held in a frame so as to lie flat. 

New York, N. Y. T. O'Conor Sloane. 



angle, always following the strictest order in their in- 
dividual movements. Even . when the utmost confu- 
sion prevailed, as when a "cyclone" would come, 
every movement was made under law, and as a result 
remarkable figures were seen, crystals of all kinds, 
clouds and trees, yet these were seen but a moment. 
It occurred to me, however, that their delicate trac- 
Ingspossibly remained andthateach succeeding storm ^ 
added thereto until the figures, by the morning of the 
following day, were strikingly prominent. 1 was not 
there on the following morning, but it is probable 
that, had I been there, I would have seen a beautifully 
frosted window. N. T. Alwson. 

[The phenomenon above described is the usual effect 
of the reflection or refraction of the intense rays of the 
ai'c light from condensing moisture and frost upon 
glass. The apparent movement or coruscation of light 
streamers was due to the lachrymal flow over the cor- 
nea of the eye, which flows in waves, and under the ir- 
ritating influence of the situation no doubt produced 
the apparent cyclones, storms, clouds and trees, flit- 
ting; across the optic nerves of our correspondent.] 



Instinct and Intelligence of Insects. 

To the Editor of the Scientific American : 

Mr. Mivart, the great naturalist, in an article in the 
Cosmopolitan Magazine, notes that a certain sand 
wasp of his island, after she had concealed her nest by 
covering, was able to return to it very directly ; but if 
it were uncovered for her by some one else, she was not 
able to recognize it at all. She seemed to have no con- 
ception of it by sight. Apropos of this, a subsequent 
observation on our common mud wasp may not be un- 
interesting. 

Over one of my parlor windows the slatted blinds are 
almost constantly closed. Behind these I heard the 
industrious hum of one of these creatures, and on open- 
ing the left leaf I exposed her to a strong light, which 
did not seem to disconcert her. In a few minutes she 
flew away for a new mud ball. But on her return, 
although her nest was stuck against the red sash, in 
strong contrast, in plain sight, she seemed unable to 
recognize it. She had been approaching it at a point 




Frost on Wlndoir Panes. 

To the Editor of the Scientific American : 

Sitting at a window in the second story of the Union 
depot, in Kansas City, on the evening of December 14, 
my attention was called to a phenomenon of more than 
passing interest. Opposite the window was an arc 
lamp, by the light of which I could see against the 
window frame what seemed to be currents of heat. 
The temperature of the room was, I think, about 60°, 
while outside it was about 35°. I watched these cur- 
rents for several minutes, but having to take train in a 
short time, I could not continue the observation suffi- 
ciently long to reach a definite conclusion as to what 
would be the result of their presence, but sufficient time 
was had to note some interesting points. The currents 
were mostly upward, often transverse,but never directly 
downward, except when a miniature cyclone would 
come) when every direction was taken. The particu- 
lar point of interest was that the currents moved in 
threads, and that they crossed one another at every 



where the movable slats were tilted downward (when 
closed) ; but of course, now that the blind was open, 
these all inclined upward. On the other leaf, however, 
though much lower down, were some slats tilted much 
as the others had been, and through these she made 
repeated entrances, only to crawl out into the open 
light some distance from her nest, though she always 
started in the same relative direction that it lay from 
the other slats when in place. She was evidently much 
confused and distressed. She would fly out a little 
further each time, seeming to think that she had not 
made the right approach, sometimes going out from 
under the porch and returning. At last she dropped 
her pellet and began a crawling investigation, passing 
often within a few inches of the unfinished cell, but ap- 
pearing to have never seen it. After much of this she 
went away and came no more that evening, for it was 
getting dark. 

I failed to think of the incident for a few days, and 
some one closed the blind in the meantime, so that 
when I again examined it the single cell was completed 
and sealed. On breaking it open I found within a small 
greenish-white spider, on the side of which was glued 
the single egg. I send you a shadow photograph show- 
ing, in exact size, the relative positions. Of course, 
most of your readers know that it was the mother's 
provision for the young larva when it should hatch 
out. I might add that the spider showed the usual 
signs of life in a cataleptic state, showing the wonder- 
ful instinct that enabled the wasp to sting it at just the 
right point and to the proper extent to allow life 
enough to remain to preserve it fit for food, while it 
was dead to all efforts at resistance or escape. Mr. 
Mivart stresses this contrast between the want of in- 
telligence, in being unable to approach its nest by any 
route but one (and exhibiting such a small amount of 
reasoning power), and the instinct that makes it so 
skillful in its providence and foresight. To his mind 
it argues a wide breach between intelligence and in- 
stinct. James Newton Baskett. 

Mexico, Mo. 

♦ « ■ I ♦ 

Cat-tall Flags. 

To the Editor of the Scientific American : 

In the inlets and caves on the east shore of the Con- 
necticut River grows a flag or rush that has a high 
market value, and which is gathered and cured each 
year by a class of men who have followed the business 
for many years. 

This flag is ooiamoaly known as the cat-tail. At the 



top of a tall, straight stalk that grows out of the center 
of the cluster of flags a blossom is found that is dark 
brown in color, about 3 inches in diameter and 6 inches 
long. When dry, these blossoms are tied together in 
bunches with ribbons and fastened to the walls of 
houses as ornaments. 

The flags grow to a height of six feet, and taper to a 
point at the top. In June the harvest begins and con- 
tinues until August. They are cut with sickles, about 
three feet from the ground, and very carefully spread 
out on the stubble to "cure." 

They are allowed to lie on the stubble a week, during 
the greater part of which time the tops of the flags are 
covered with hay to prevent them from drying too 
quickly, in which case they become too brittle for prac- 
tical purposes. The object of the flagman is to get the 
moisture out of the rush in such a way as to render it 
tough and pliable when ready for the market. 

At the end of the week the flags are taken off the 
stubble and stacked on end. The stacks are built on 
sandy soil, in order that the moisture in them may be 
slowly drawn downward and absorbed by the earth. 

The flags are allowed to stand thus stacked for three 
weeks and longer, if necessary, to get sufficient sun- 
shine to cure them properly ; then they are removed 
to sheds, where they are allowed to stand, so arranged 
that the air will circulate among them. 

Great care has to be taken that the flags do not mil- 
dew or rot. In either case they are useless. To pre- 
vent this, they are removed from the sheds as often as 
every three weeks and carefully assorted. The flags in 
this operation are handled separately, and much time 
is consumed by it. It is often the case that flags are 
not ready for the market until a year after they are 
cut. 

When ready for the market, the flags are tied into 
small bundles, and in that form are shipped. The 
flags along the Connecticut River are considered the 
best that are found, for the reason that they grow in 
brackish water. If the water is too salt the flag grows 
rank and brittle. The spring freshets in the Connecti- 
cut River are of great benefit to flags. 

They are cut but once in two years, and though 
flags of a first-class quality are taken from a certain 
marsh this year, they may not be as good there again 
in ten years, in consequence of the different condition 
of the water that floods that particular plat. 

From ten to fifteen tons of these flags are harvested 
a year and sold in New York and Boston, at an average 
of twenty-five cents a bundle. 

Years ago the rush was used to lay between the 
staves of molasses barrels to prevent their leaking ; but 
of late they are employed in the manufacture of hotel 
chairs and pieces of rush bottom furniture, that has 
become quite a "fad" in private residences. 

In the factory the flags are prepared carefully and 
by hand. They are rendered pliable by steam, and 
each rush is drawn between the thumb of the work- 
man and a stick that he holds in his hand, for the pur- 
pose of removing the air from it. When ready to be 
woven it is very pliable and tough. 

Thomas Holmes. 



Tforld's Fair Notes. 

The American flag now floats from the Administra- 
tion Building at Jackson Park to signify that the 
World's Fair buildings and grounds are in the posses- 
sion of the United States government. Vice-President 
Morton accepted them on behalf of the government o» 
dedication day, but actual possession was not taken 
until Director-Q-eneral Davis, the chief government 
World's Fair official, moved into his offices in the Ad- 
ministration Building. The raising of the stars and 
stripes signaled that event. 

All of the World's Fair offices, except two or three, 
are now removed to Jackson Park, and those will soon 

follow. 

The installation of exhibits has already begun, but 
has not yet progressed far. Soon, however, the in- 
terior of each one of the buildings will be the scene of 
great activity. The authorities are determined to ha ve 
all exhibits in place at the opening of the Fair, and 
manifestly this cannot be accomplished if exhibitors 
are allowed to be dilatory. It will not do to permit the 
great mass of exhibitors to defer installing their ex- 
hibits until April, and accordingly State and foreign 
commissions and individual exhibitors will be required 
to be prompt. Exhibitors who are dilatory beyond a 
certain point will lose their space and be barred out. 

The requirements of the preparation of the official 
catalogue of exhibits also necessitate promptness on 
the part of the exhibitors. This catalogue will be an 
elaborate publication, and, generally speaking, will 
have a separate volume devoted to each department. 

The section from one of the big California redwood 
trees, which the government will exhibit in its building 
at the World's Fair, has arrived at the Fair grounds. 
Eleven freight ears were required to convey it across 
the continent. It measures 30 feet long by 33 feet in 
diameter. The section is hollowed out, and when placed 
on end, divided into two stories and lighted, as it will 
be, it will form a rustic house large enough f ora family 
to live in. 
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INSTRUUENT FOE VIEWING LANTEEN SLIDES. 



BY GEO. K. HOPKINS. 



The photographer or lanternist who has a large ac- 
cumulation of slides loses much of the pleasure and 
profit of his collection unless he is provided with an 
instrument of some kind for viewing the pictures 
directly, without the use of a lantern. Several 
instruments of this character have been devised, most 
of which admit of the use of only one eye, thus 




FIEEWOEES IN MINIATUEE. 
To set ofif this piece of fireworks it is not necessary 
to be a pyrotechnist. Provide yourself simply with a 
blowpipe or even a clay tobacco pipe. Take a few 
sheets of thin tinfoil, such as is used as a wrapping for 
chocolate, and cut them into strips of a width of about 
an inch. Then present each slip to the flame of the 
blowpipe, when the metal will ignite and fall in incan- 
descent globules, which will rebound and run over 
the table on which you operate and travel to a 
considerable distance. Sometimes they will 
divide and give rise to other globules that will 
run and leap in all directions. 

When the flame is strong and the tinfoil 
bums briskly, the globules are very abundant 
and then present the aspect of a bouquet of 
fireworks in miniature. 

There is absolutely no danger attending this 
experiment. The globules, surrounded with 
oxide formed during the combustion, leave only 
a small whitish track that may be quickly re- 
moved, even from oil cloth. 

This combustion, which produces a curious 
effect, is at the same time a demonstration of 
the combination of a metal with the oxygen of 
the air. By such combination, the tinfoil is 
converted into a white oxide. It was by study- 
ing the increase in weight exhibited by tin 
heated in contact with the air that John Rey, 
a chemist of the seventeenth century, succeeded 
in understanding the fixation of the air upon 
metals. — La Nature. 
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INSTETTHENT FOE VIEWING LANTEEN SLIDES. 

making the examination of the views tiresome and 
unsatisfactory. 

The annexed engraving shows' a very convenient 
. instrument for this purpose, in which both eyes are 
nsed, giving an effect which is almost stereoscopic. 
The instrument, which is shown in section, consists 
of two tin tubes sliding one within the other tele- 
scopically, and mounted adjustably on a standard. 
The lower end of the tube is provided with two grooved 
guides similar to those used in the lantern for receiving 
slides. In the outer guide is placed a piece of fine 
ground glass, and the slides are inserted in the inner 
guide. Below the ground glass is hinged a reflector 
for throwing the light through the ground glass and 
slide. To the upper end of the telescopic tube is fitted 
a wooden ring in which is placed a plano-convex lens, 
with the plane side out. It is of sufficient diameter to 
admit of the use of both eyes in viewing the slide, and 
has a convenient focal length. Over the glass is placed a 
screen of black paper, with two apertures of about the 
size and shape of the lenses of an eyeglass, see Fig. 2, 
and around the opening in which the lens is placed is 
arranged a hood for screen- 
ing off extraneous light. 
The diameter of the plano- 
convex lens is 4J^ in. and 
its focal length is 15 in. ; 
the telescopic tube is 5 in. 
in diameter, and when ex- 
tended for use has a length 
of 10 to 12 in. 

By thus placing the plane 
side of the lens out, and ar- 
ranging the slide within 
the focus of the lens, the 
spherical aberration is al- 
most overcome, and both 
eyes are enabled to view 
the picture. The effect is 
very satisfactory, and as 
the view is considerably 
enlarged, at the same time 
being seen with both eyes 
at short range, the picture 
appears practically stereo- 
scopic. With daylight only 
the plane mirror is required 
for proper illumination 
when the light comes from 
the sky or some plain light 
colored surface, but for 
lamp or gas light the lamp 
should have a plain porce- 
lain or ground glass globe, or a piece of smooth white 
paper should be laid over the mirror to furnish light of 
the character required. 



A NEW ELEVATED ELECTEIC EAILWAY 
SYSTEU. 

BY HENRY S. PRUYN. 

A new elevated electric railway system, 
known as the Pruynway, is shown in the 
accompanying illustrations. The picture at 
the left gives a perspective view of the struct- 
ure of the girder and of the rail which it 
carries on top of it and the two current conductors 
carried under the lower flanges, where they are not 
only insulated, but protected from damage by the 
weather or any other cause. Slightly below the level 
of these power current conductors, and between them 
and below the structure, is a space for telegraph, tele- 
phone, light or any other electric lines, which are also 
protected from interruption by snow, ice or other 
causes. As these conductors are firmly fastened and 
completely protected, there is no danger of short cir- 
cuiting or leakage of any of the current. 

The track and its structure stand on posts hi^ 
enough to permit free passage for the public below, 
and to prevent all interference. Freedom from ob- 
struction by snow is secured, even in the most snowy 
regions ; and the drifting of snow and cleaning it away 
from tracks on city streets is a serious nuisance which 
this system entirely escapes. In fact, no obstructions 
of any kind, intentional or accidental, are liable to 
occur. 

In the Pruyn method of operating the electric power 
and current, the system does not depend upon the or- 



other side of the car through a suitable conductor into 
the opposite guide wheel below, which delivers it to 
the current conductor on that side and returns it to 
the original generating dynamo. 

Each car is self-propelling and the cars may be run 
singly or in trains. The weight of the car and its load 
is carried low on either side of the track rail, and 
largely below. 

Doors for the use of passengers are provided in the 
sides of the car. Passengers sit comfortably, back to 





Neablt 2,000 electric cars are running in the United 
States. Boston alone has about 100 miles of electrically 
operated roads. Several systems have been developed 
to a perfection that insures smooth and regular service. 
Other systems are still in the experimental stage. 



PRUYN'S ELEVATED ELECTRIC RAILWAY. 

dinary ground circuit. Instead of the return current 
being allowed to pass through the structure to the 
ground, it is passed from generators stationed at suit- 
able intervals along or under the railway line, out 
through the conductor at one side of the structure, 
and picked up and carried by a suitable truck con- 
ductor to the car motor, and after having performed 
its allotted labor in driving the carrying wheel which 
rests on the top of the main rail, passes down on the 



COHBUSTION OF TINFOIL IN THE FLAKE OF A 
BLOWPIPE. 

back, separated by a narrow aisle or passageway for 
the use of the motorneer, and facing the sides of the 
car. 

The view in the right hand panel will give an idea 
of the Pruyn method of construction for a cross-coun- 
try, double track road. A right of way one rod wide 
is sufficient for it. There are no grade crossings for 
wagon roads, footpaths or railways, and thus no lia- 
bility of damage to persons or property from passing 
trains, smoke or accidental fires from locomotive 
sparks. The Pruynwayneeds no grading, ballasting, 
draining, culverts, fencing, telegraph posts, cattle 
guards or small bridges ; no bridges are required ex- 
cept over large streams and ravines. The Pruyn road 
passes over bridges without obstructing footpaths 
and roadways ; and as the electric current which pro- 
pels the car is broken on drawbridges by the opening 
of the draw, the cars cannot run upon a drawbridge 
or approach it while the draw is open. The line can 
run through agricultural lands with no more interfer- 
ence with tillage and grazing than would be occa- 
sioned by a series of trees standing several rods apart. 

Cars and trains can be run 
at a speed limited only by 
the rate at which the driv- 
ing wheels can be rotated 
by the heavy electrical cur- 
rent, without the necessity 
of stopping for supplies of 
water and fuel, for re-oil- 
ing journals or changing 
engines, and can be run 
without danger or incon- 
venience within or with- 
out, at full speed, through 
the most densely populat- 
ed towns as well as any- 
where else. 

The central view shows 
the system as applied in 
cities, with a three-story 
station at the intersection 
of two streets, for the ac- 
commodation of passen- 
gers on either of the three 
lines of railway shown. 
Through express cars run 
on the two highest tracks 
of the main line ; local ac- 
commodation cars run on 
the lowest pair of tracks, 
nearly over the curbs on 
each side of the street. 
The structure is a permanent way. Once made, it is 
there for years. It does not require the expenditure 
necessary in ordinary railroads to keep in repair their 
2,500 ties and 350 rail joints to the mile on a track bed 
exposedjto the action of rain, frost and other effects of 
the weather. 

The cars are lighted and can be heated by electricity 
under instant control, without danger from fire or 
steam under any circumstances ; from the breakage of 
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trucks, should such a thing be possible, as the re- 
maining truck suflBces to retain the car locked on the 
track until it stops, and then continues to hold it 
there. At each truck safety rollers are provided which 
".70uld take its place in such an emergency in sustain- 
ing and guiding the car at that end and keeping it in 
position. — Electrical Review. 

< I ■ I » 

TEE OBEAI JETTIES AT THE M01TTH OF THE 
BBAZOS BIVEB. 

WALPRED W. WILSON. 

There are being built at the mouth of the Brazos 
River, on the gulf coast of Texas, two massive jetties, 
the object of which is to scour out and maintain a 
depth of 20 feet of water over the bar. This work is 
being carried on by a private corporation, at a cost of 
1850,000, and is now almost finished. The jetties are 
5,400 feet in length and 560 feet apart. They start 
from the shore line and extend out to and end upon 
the outer slope or over the bar. The mode of con- 
struction is as follows : Wharves are first built at the 
shore end of the jetties. Brush mattresses are then 
placed between the piles of these wharves and loaded 
with stone so as to form substantial headings from 
which to build the jetties seaward. The mattress 
work is constructed from a trestle of four rows of 
piling for each jetty. The mattress strips are made 
continuous by^splicing, and the lower mattresses are 
supported by timbers suspended from the trestles. 
Brush is first piled crosswise, then lengthwise, and 
then crosswise again, sufficient that when compressed 
the mattress is from two to three feet thick and 250 
feet in length. The strips are placed five feet apart 
and are connected by galvanized wire rope. A com- 
pression strain of one ton is given the binders at each 
connection. The upper strips of the lower mattress 
are used for the lower strips of the upper mattress, and 




bouches boldly into the Gulf of Mexico in one solid 
stream, there being no delta formation at its mouth. 
The current of this great river will rush through the 
channel made by the jetties, scour away the sand and 
mud, and thus carry out the design of the engineer by 
acquiring and maintaining a depth of 20 feet of water 
over the bar. 
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Tile Eye and tbe Telescope. 

The following careful statement by Prof. E. S. Hol- 




so on until sufficient thickness is obtained, that when ' 
firmly forced on the gulf bottom the top of the jetty 
will be about two feet above the flow of the average 
flood tide. The jetty is then loaded with stone and 
concrete to thoroughly consolidate it. The interstices 
of the brush work are filled with sufficient rock to 
give the jetty a weight of 75 pounds per cubic foot dis- 
placement. The jetties are parallel to each other, so 
that the forces at command are applied uniformly 
throughout the whole- length of the channel. The 
axis of the jetties are at right angles to the deep 
water curves in the gulf, and the end of the east jetty 
extends beyond the end of the west jetty, thus pro- 
tecting it and the channel entrance from heavy seas 
and drifting sands. The work is carried on by means 
of a double railroad track extending seaward as the 
jetties progress, and the brush mattresses are hauled 
upon tilting ways placed upon a platform car, while 
the piles are driven by an overhanging driver. The 
mattresses are launched between the piles and loaded 
with sufficient stone to hold them in place. A plat- 
form is arranged under the tilting ways, on which the 
necessary amount of stone is carried, and from which 
it is thrown on the mattress as soon as it is afloat and 
made fast to the piles. When the sea will permit 
foundation mattresses are floated ahead, anchored in 
position by anchors or temporary guide piles and 
loaded with stone from flat boats. The sea end of 
the jetties will be provided with solid pier heads built 
of heavy blocks of stone and concrete to withstand the 
terrific wave force which at times nothing but the 
heaviest construction, with suitable slopes, can stand. 
Mr. E. L. Corthell, of Chicago, 111., is the chief engi- 
neer and Mr. George Y. Wisner, of Velasco, Texas, is 
the resident engineer. The Brazos River is 800 miles 
long and drains an axea of 36,000 sqoaxe miles. It de- 



den on the power of the eye and the telescope, as they 
are contrasted in actual experience, is of special and 
permanent interest : 

If the brightness of a star seen with the eye alone is 
one, with a two inch telescope it is one hundred times 
as bright ; with a four inch telescope it is four hundred 



times as bright ; eight inch telescope it is sixteen hun- 
dred times as bright ; sixteen inch telescope it is 6,400 
times as bright ; thirty-two inch telescope it is 25,600 
times as bright ; thirty-six inch telescope it is 32,400 
times as bright. That is, stars can be seen with the 
thirty -six inch telescope which are 30,000 times fainter 
than the faintest stars visible to the naked eye. While 
the magnifying power which can be successfully used 
on a five inch telescope is not above four hundred, the 
thirty-six inch telescope will permit a magnifying 
power of more than two thousand diameters on suita- 
ble objects, stars, for example. This power cannot be 
used on the moon and planets with real advantage for 
many reasons, but probaMy a power of one thousand 
or fifteen hundred will be the maximum. The moon 
will thus appear under the same conditions as if it were 
to be viewed by the naked eye at a distance of say 
two hundred miles. This is the same as saying that 
objects about three hundred feet square can be recog- 
nized. So that no village or great canal or even large 
edifices can be built on the moon without our know- 
ledge. Highly organized life on the moon will make 
itself known m this indirect way, if it exists. If one 
were looking at the earth under the same conditions, 
the great works of hydraulic mining or the great ope- 
rations on Dakota farms or California ranches would 
be obvious. — Worthington's Magazine. 



DefectH In Tln>llned Tubes. 

Some brass condenser tubes in the United States 
cruiser Baltimore, after being in service for a year or 
more, were found to have experienced a peculiar change. 
In many places the metal was changed to almost pure 
copper, of a spongy texture, the zinc having com- 
pletely disappeared. An investigation showed the prob- 
able cause of the failure to have been an electrolytic 
action between the tin lining of the tubes and the 
brass, the sea water circulating through the condenser 
forming the electrolyte. Had the tin coating remained 
perfect, no corrosion would have resulted; but the mud 
and grit carried in suspension through the condenser 
cut away the tin coating in spots, and it was at these 
spots that the change of the metal occurred. It was 
concluded that if the tubes had not been tinned at all, 
they would have remained intact. 




JETTY WOBKS, BEAZOS RIVER, TEXAS. 
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Decisions Relating to Patents. 

PATENTABILITY — ANTICIPATION. 

In letters patent No. 367,484, issued August 2, 1887, 
to Jeremiah M. Watson, claim 1 is for a machine for 
compressing shank stiff eners, having "two rotating 
die or compressing rollers, the meeting faces of which 
are formed to present a recess, having one straight 
and one curved face or side, to thereby curve trans- 
versely one face of the stiff ener," etc. Claim 6 is for a 
method of finishing the edges of shank stiffeners, con- 
sisting " in cutting out a blank from a sheet of ma- 
terial, leaving the same with beveled edges and obtuse 
angled corners, and thereafter passing the same be- 
tween rolls having dies with rounded edges or margins 
in order to round the obtuse angles and beveled por- 
tions as cut." The Circuit Court of Appeals decides 
that the patent was not anticipated by either the 
" calendering process machine," of the American Shoe 
Shank Company, or the Blake or Tripp machines. 1. 

Letters patent No. 188,079, issued March 6, 1877, to 
Henry W. Smith, for an improvement in sheet metal 
rooting, comprises a means for making a water-tight 
joint, and for securing the sheets firmly to the roof 
boards by means of an anchor piece of sheet metal, 
rectangular in form and bent at right angles, so that 
when one part is nailed to the roof the other stands 
upright. The adjoining sheets of roofing have 
upright flanges of unequal height, the anchor piece 
being between them. The vertical portion of the 
anchor piece is split centrally, and one leg is folded 
down over the shorter flange. On the higher flange a 
hem is turned down so as to embrace the top of the 
other leg, and then these parts are folded down over 
the shorter flange and anchor piece, thus completing 
a joint of six or seven thicknesses of metal. All these 
elements are old, and the claim is for a combination. 
It is held by the Circuit Court that the patent is 
valid, and not anticipated by the Boesch or the Diehl 
patents (No. 2,850, issued March 12, 1842, and No. 
99,656, issued February 8, 1870), both of which, while 
resembling it in the split anchor and flanges of un- 
equal height, require the folding of several thick- 
nesses of metal at once ; or by the Trissler and Stew- 
art patent (No. 15,988, issued October 28, 1856), which 
has a solid anchor with a scroll, which fits into a 
similar scroll in the upper flange, while the scroll of 
the lower flange is inserted thereunder, thus forming 
a tubular joint. 2. 

The Circuit Court holds that letteijg patent No. 
205,816, issued July 9,1878, to HenryTibbe, claiming "a 
smoking pipe made of corncob, in which the interstices 
are flUed with a plastic, self-hardening cement," were 
not anticipated, although prior to the application the 
bowls of corncob pipes had been varnished with shel- 
lac, unmixed with other substances, and plaster of 
Paris had been used to fill small cavities or cracks oc- 
casionally found in the cob. 3. 

UTILITY. 

In the same case the court rules that letters patent 
No. 205,816, issued July 9, 1878, to Henry Tibbe, claim- 
ing " a smoking pipe made of corncob in which the inter- 
stices are filled with a plastic, self -hardening cement," 
must be interpreted as for corncob pipe in which the 
exterior interstices of the cob are filled with a self- 
hardening cement ; and though the invention is not of 
a high order, yet, in view of the generally recognized 
merit of the article, the patent is valid. 4. 

EXTENT OF CLAIM. 

In letters patent No. 280,590, issued July 27, 1886, to 
George F. Pinkham, as assignee of Jacob P. Tirrell, 
the claim is for, "in an electric lighting gas burner, a 
magnet for turning the gas cock by one electric im- 
pulse, combined with a fixed electrode, a', and a mova- 
ble electrode, c', normally in contact, and mechanism 
connecting the armature with the movable electrode, 
to break the contact between a' and c' the instant after 
the gas is turned on, and create a spark for ignition, 
substantially as described." In the drawings, a' de- 
signated a platinum point on the fixed arm, and c' a 
small bent arm normally in contact with the fixed 
electrode. The Circuit Court of Appeals decides that 
the word " electrode " generally, and especially as 
used in the patent, means the platinum or other metal 
points constituting the poles of the circuit. 5. 

ASSIGNMENT. 

Letters patent were granted for a new improvement 
in school desks. The patentees formed a copartner- 
ship for its manufacture and sale, which, becoming in- 
volved in debt, was dissolved. The plant and manu- 
factory were transferred to one of the firm, who agreed 
to carry on the business and pay off the indebtedness, 
and relieve the other member from all liability for the 
firm's debts. A deed for the plant was executed by 
the retiring member and placed in escrow, to be de- 
livered on the performance of the conditioji. There 
was no mention of the letters patent in the deed or 
agreement. The Circuit Court lays it down that the 
right to manufacture and sell the patented improve- 
ment continued so long as the condition was- com- 
plied with, and the custodian of the deed had a right to 
deliver it upon full performance of the condition. 6. 

The poiehaser of a patent right cannot rescind the 



sale on the ground of false representations that the 
patent was valid, and did not interfere with any prior 
patent, where the contract of sale itself contains an 
express warranty to the same effect, and an engage- 
ment on the part of the grantor to defend at his own 
expense all suits for infringement. 7. 

1. Watson vs. Stevens, 51 Federal Reporter, 757. 

2. Canton Steel Roofing Co. vs. Kanneberg, 51 Fed- 
eral Reporter, 599. 

3. H. Tibbe & Son^Mfg. Co. vs. Lamparter, 51 Fed- 
eral Reporter, 768. 

4. Same. 

5. Hanzel vs. California Electrical Works, 51 Fed- 
eral Reporter, 754. 

6. Routh vs. Boyd, 51 Federal Reporter, 821. 

7. Reeves vs. Corning, 51 Federal Reporter, 774. 



Aatomatlc Brakes. 

Repeated experiments on the Western Railway of 
France, especially between Paris and Mantes, have 
shown that with the Westinghouse brake a train of a ve- 
rage load running at 80 kilometers (58 miles) per hour is 
pulled up without disagreeable consequences in a dis- 
tance of less than 150 meters (168 yards) even without 
the co-operation of the driver; that is to say, with the 
regulator open. These experiments were made in con- 
nection with a system devised by M. Laffas, engineer to 
the Compagnie I'Ouest, for preventing collisions and ren- 
dering derailments harmless; these two classes of acci- 
dent being by far the most numerous, and also the most 
serious in their effects. The Laffas system is divided 
under the following three heads : (1) The trains protect 
themselves by closing behind theni automatically all 
the open signals they encounter. (2) All the trains are 
pulled up automatically; that is to say, without the 
intervention of the driver, so soon as they pass a signal 
set at danger. And (3) Signals set at danger cannot 
be taken off until the danger ceases to exist. By way 
of solution to the above threefold problem, M. Laffas 
has designed three^applianceg. The first consists of a 
strong cast iron stop placed between the rails, pivot- 
ing in bearings attached to a sleeper, and placed in 
communication by cranks and rods with a hand lever 
for putting it on and taking it off, the gear being 
interlocked with that of the signal. When the signal 
is set to danger, the stop is made to rise between the 
rails, so as to be struck by a lever on the train for put- 
ting on the continuous brake, the last named action 
constituting the third part of the system. The second 
consists of a movable bar mounted on links, as in a 
parallel ruler, so as to rise above the rail when put in 
action, to be depressed by the wheel tire when passing 
over it. This bar is interlocked by rods and levers 
with both the signal and the stop, so that the former 
is set to danger and the latter raised for putting on the 
brakes, when the train passes those portions of the 
line where the bars are to be fixed; these bars being 
for the protection of places such as crossings, where 
two trains might otherwise come into collision. 
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Rossignol recommends their immersion in a bath con- 
sisting of — 

Bromine water 50 c c. 

Tincture of iodine 20 " 

Distilled water 1 liter. 

After immersion for two or three minutes the plate is 
washed and dried. M. Rossignol says that, if the plate 
has only been partially exposed, it should be exposed 
to lamplight in order to make the fog impression uni- 
form. 

An Intensifier for Gelatine Negatives. — In the 
Deutsche Photographen Zeitung M. Kirchoff gives the 
following formula for an intensifier. To a solution con- 
sisting of — 

Bichloride of mercDry 10 grammee. 

Water 800 c. c. 

Twenty-five grammes of iodide of potassium are added 
until the red precipitate is dissolved, one gramme of 
hypo being then introduced. For use, the solution is 
diluted with its own volume of water, and intensifica- 
tion is allowed to proceed until the shadows of the neg- 
ative are of a yellowish-green. The intensification is 
not apparent until the negative is dry. 

Printing on Silk and Other Fabrics. — Apropos oi'UL. 
Villain's recently published method of photo-dyeing, 
Mons. A. D. Lavroff writes to the Paris Photographe, 
detailing his method of printing on silk, cotton, etc. 
He prepares the following mixture : 

Tartaric acid 1 gramme. 

Common sugar 10 grammes. 

Boiling water 100 c. c. 

This is boiled for a minute and 0'5 gramme of borax 
added, the mixture left for six hours, the clear liquid 
decanted, 4 grammes of common salt added, and the 
solution filtered. The fabric is coated with the solu- 
tion, and when dry is sensitized, dried, printed, toned, 
etc., as usual. — Br. Jour. 



FHOTOOSAFHIC NOTES. 
Niepce, not Daguerre. — A proposal to erect a new 
monument to Daguerre in his native village of Brie- 
sur-Marne has moved M. Leon Vidal, the editor of Le 
Moniteur, to remark that, but for Niepce, there would 
have been no Daguerre — photographically speaking, 
of course. Niepce was really the inventor of photo- 
graphy. Daguerre contributed his brick to the edifice, 
no doubt ; but it is often forgotten that, without 
Niepce, photography would not have been known, and 
that in that case Daguerre would not have been the 
inventor of the Daguerreotype. Niepce was the real 
father of photography. It is an error to suppose, also, 
that Daguerre discovered the development of the lat- 
ent image, inasmuch as a latent image existed in the 
bitumen process, being developed by dissolution of the 
unaltered bitumen. Development of the image on sil- 
vered copper was a different species of reaction, upon 
which modern negative processes are based ; and, with- 
out attempting to minimize the importance of this dis- 
covery of Daguerre, M. Vidal concludes by pointing 
out that he followed Niepce. M. Vidal does service in 
the cause of historical truth by once more insisting on 
the relative positions occupied by these two men in the 
field of photographic discovery. Undoubtedly a great 
deal of the credit which belongs to Niepce is often 
given to Daguerre. 

Converting Blue Prints into Black Prints. — The 
Revue de Chimie Industrielle says that the prints 
should be first passed through water acidulated with 
nitric acid, and thence into — 

Carbonate of soda BOgtammes. 

Water 1 liter. 

In this the picture is changed to an orange tone, 
when it is removed and placed in — 

Gallic acid 50 grammes. 

Water 1 liter. 

Being subsequently washed in water acidulated with 
HCl. 

Recovering Fogged Plates. — In order to render plates 
which have been accidentally:fogged, or have by mis- 
take received two exposures, or are known to have been 
over-exposed, in a &t condition to be used again, M. 



innslc as a Remedy. 

The connection between music and medicine was dis- 
cussed by Dr. J. G. Blackman at a recent meeting of 
the Portsmouth Literary and Scientific Society. The 
subject is one of interest, both from a social and pro- 
fessional standpoint. In this instance it was regarded 
by the lecturer mainly in its medical aspect, and was 
treated on similar lines to those with which readers of 
the Lancet are familiar. The physiological foundation 
of musical therapeutics "v»ae examined and described as 
consisting in the power exercised by harmony over the 
vaso-motor function. Mo?t will acquiesce in this view, 
which is also corroborated by the experiments of Riegel 
on the blood pressure and heart action during the per- 
formance of music. It follows naturally that the ail- 
ments most likely to be benefited by this means are 
those in which nervous disorder plays a leading part. 
A number of cases illustrating this point were quoted 
at the meeting referred to, and we should probably in- 
clude among these one in which reduction of tempera- 
ture followed the administration of "a dose" of mel- 
ody. The violin takes high rank as a vehicle of the 
soothing property, and the other instruments best 
adapted to the treatment of disease by musical sounds 
were in the lecturer's opinion the harp and the pianette 
(not the piano), with which a few well chosen voices 
might be advantageously combined. 

Dr. Blackman does not consider it feasible as yet to 
apply the musical method as above described in private 
practice, though he looks forward to its employment 
in hospital work, a hall being established in London 
where the services of musicians trained for this particu- 
lar branch of their art might be obtained. 

While willing to admit the salutary effect of good 
music in many cases of nervous disease, we confess that 
an arrangement so elaborate does not seem to us to be 
called for by the exigences of illness or justified by the 
importance of its probable effect. In any case of seri- 
ous mental or bodily disorder the mild suasion of sweet 
airs must hold an altogether secondary place in the 
plan of treatment, and such as could usually be well 
filled with far less elaborate preparation. — Lancet. 



Prominent Atlantic Steamers. 

The following table shows the dimensions and power 
of the principal vessels constructed for the transatlantic 
trade since the Great Eastern was built : 







Length, 


Breadth, 


Horse 


Name. 


Date. 


feet. 


feet. 


power 


Great Eastern.... 


1858 


680 


82 


7.650 


Britannic 


1874 


455 


46 


5,500 


Arizona 


1879 


450 


45 


6,300 


Servia 


1881 
1881 


515 

500 


53 
60 


10,300 


Alaska 


10,500 


City of Rome 


1881 


546 


51 


11,800 


Aurania 


1882 


470 


57 


8,-500 


Oregon 


1863 


SOO 


54 


8,375 


America 


1884 


433 


51 


7,354 


Umbria 


1884 


501-5 


57-3 


14,331 


Labn 


1887 


485 


49 


9,500 


City of Paris.... 


1888 


500 


63 


20,605 


Augusta-Victoria 


1889 


480 


56 


14,110 


Columbia 


1889 


480 


56 


13,680 


Teutonic 


1890 


550 


57-5 


13,000 


Normannia 


. 1890 


520 


sr-1-4 


16,352 


Spree 


1890 


485 


52 


13,000 


Furst Bismarck.. 


1891 


602-5 


57-5 


16,413 


Campania 


. vm 


620 


8S-3 


30,000 
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ITIotive Po^er Resources of ITIaine. 

A glance at the map of Maine reveals what seems at 
first sight a small inhabited streak of land bordering 
a much indented seacoast, and resting on this streak 
of land a huge wilderness covered with forests and 
lakes. This first impression is not altogether an incor- 
rect one, for although the State has an area of 33,040 
square miles, or only 385 square miles less than the 
total area of all the other New England States com- 
bined, it has a population distributed almost entirely 
along the seacoast, according to the census of 1890, of 
only 661,086, or less than the combined population of 
Boston, Worcester, Lowell, and Lynn. 

It is not what Maine is but what Maine is to be that 
attracts the attention of the person who examines its 
wonderful surface and its untold and almost untouched 
wealth. The annual rainfall upon the area of this 
State, assumed at 42 inches, if accumulated to the 
depth of Lake Erie, would cover 871 square miles. In 
cubic feet the total measure of this immense amount 
of water is about 3,073,000,000,000. Allowing that 
only 40 per cent of this rainfall is removed by 
drainage, there yet remains nearly 1]4 trillion cubic 
feet of water to be carried by the numerous rivers of 
the State into the ocean. Assuming the mean height 
of the State to be 600 feet, it is easy to calculate in 
general terms the power that is generated by this 
water before it reaches the sea. Thus allowing that 
the water carried away by the rivers is annually about 
1,229,200,000,003 cubic feet, it is plain that this amount 
of water falls through the mean distance of 600 feet. At 
each foot of fall, it is estimated 4,429 horse power are 
generated, which, multiplied by 600, gives 2,656,200 
horse power, which it is not unfair to represent by the 
working energy of over 34,000,000 able-bodied men (or 
nearly twice as many as there are at present in the 
United States) laboring throughout the year without 
intermission for food or sleep. 

This almost inconceivable power is distributed 
throughout the State in lakes and rivers. The im- 
portance of the lake system of Maine is appreciated by 
no one who has not studied it. There are only three 
or four districts of the same size upon the globe that 
can at all compare with Maine in the extent of its lake 
surface. The Kennebec River has more lakes con- 
nected with it than the gigantic Orinoco, and the Pen- 
obscot than the Amazon. Without counting the small- 
est variety, there are in Maine between 1,500 and 1,600 
lakes, having a total area of between 2,000 and 3,000 
square miles. 

Looked at in their relation to power, the lakes have 
an especial value. They are all, with scarcely an ex- 
ception, connected with the various river systems of 
the State, and are, moreover, in the majority of 
cases at such high elevations that their positions 
make them storehouses of potential energy, which 
needs but to be properly tapped to set the wheels 
of industry in motion even hundreds of miles away. 
Eight of the large lakes have their surfaces over 
1,000 feet above the level of the sea, while the 
waters of Rangeley are over 1,500 above the ocean, 
or but a few feet below the level of Lake Itaska, 
the source of the Mississippi. Connected as they 
are with the rivers, they act, moreover, as reserv" 
oirs for the gathering of the drainage, which can 
be sent down through the rivers in much more 
uniform quantities than would be possible were 
they not present to serve as checks. 

It is impossible here to go into details concerning 
the rivers of Maine and the unrivaled opportunities 
they present to manufacturers who wish to put up 
small or large establishments. The rivers are there 
and are yearly carrying unused into the sea millions 
upon millions of horse power, fully 75 per cent, if 
not more, of their energy going at present utterly 
to waste. The time has arrived for the harnessing 
of these streams, and the investor or manufacturer 
who hastens to build beside them the factory or 
the electric generating station, with its miles of 
copper wire for power transmisiion to distant 
cities, is assured of a return for his capital, his 
trouble, and his good judgment which he could 
not so surely obtain in any other way. 

There is much which we have not the space to 
add, but perhaps enough has already been said to 
awaken the interest of the reader to such an extent that 
he will investigate the subject for himself: and it is not 
entirely impossible that at some future time we may re- 
turn to a subject which is so fascinating, and con- 
cerning which it is impossible to say the last word. 
— Manufacturers^ Gazette. 



EZFEBIHENT IN FEBSISTENCE OF VISION. 

I. O'CONOR SLOAHE, PH.D. 

A method of illustrating persistence of vision with 
the production of very pretty and varied effects is 
shown in the accompanying illustrations. Briefly 
stated, it consists in rapidly vibrating different de- 
signs. By persistence of vision these designs produce 
varied effects which change with the amplitude of 
vibration. While for producing such vibration sim- 
ple agitation by hand may be measurably successful, 
a special vibrator is shown in the cut, which is very 
simply constructed, and which far exceeds in its re- 
sults the hand of the operator. 

To make the vibrator a long flat bar of brass is bent 
into U shape. The bar may be 30 inches long, half an 
inch wide and one-eighth inch thick. This makes a sort 
of tuning fork, as shown in the cut at A. The block of 
wood, B, slotted to receive the bend of the tuning fork, 
is screwed oh the base, C, securing the fork thereto. 

The fork thus mounted will have an amplitude of 
vibration of half an inch or more. The designs to be 

vibrated may be drawn 
upon paper and may 
have paper loopspasted 
on their backs to re- 
ceive the end of the 
tuning fork, so as to be 
thereby secured to it. 
It is, however, more 
convenient to make a 
frame such, as is shown 
at D, of very thintaetal 
or else of paper. At 
the back is a long band 
or loop to receive the 
tuning fork just describ- 
ed. This loop is partly or entirely closed at its upper 
end to prevent it from dropping down toward the 
bend of the brass bar. When in place different designs 
can be inserted into it in front, the inwardly turning 
portions or flanges holding the design in it. 

Various examples of designs are given. Fig. 3 is a 
blackened piece of paper with short white lines drawn 
and distributed as shown. When vibrated this seems 
to widen out, the white lines become squares, and 
when the proper amplitude of vibration is reached an 
almost perfect checker board. Fig. 2, results. 

Fig. 5 shows another design, which speaks for 
itself. When vibrated, a very peculiar effect is pro- 
duced, one of the phases of which is shown in Fig. 4. 
A variety of designs can be, placed on the same piece of 
paper. Fig. 1 shows such a piece of paper, and one of 
its effects is shown in the drawing of the tuning fork 



are shown. In Fig. 7 will be recognized the sinu- 
ous line designed to be vibrated when in a vertical po- 
sition. A very pretty effect produced by a semicircle 
with horizontal axis is specially worthy of being no- 
ticed. Every design gives not only new effects varying 
with the amplitude of vibration, but different positions 
of the same design produce quite different results. 
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The Action of Alkalies on Olass. 

BT r. rOERSTER. 

The following facts concerning the action of solu- 
tions of alkalies and acids upon glass have been col- 
lected from the results obtained by the author and 
others who have experimented in this direction. 

1. Solutions of caustic alkalies act upon glass much 
more strongly than water, since, except in very dilute 
solution, they dissolve all the constituents of the glass 
as such. 

2. Of the caustic alkalies, the most active is caustic 
soda, then follows caustic potash, and then ammonia 
and baryta water. 

3. Rise of temperature increases the action of the 
alkalies very considerably. 

4. The action of the alkaline solution increases with 
the concentration, at first rapidly, but afterward only 
very slowly. 

5. Highly concentrated solutions at the ordinary 
temperature have less action than more dilute ones. 

6. Pure alkaline solutions, not too highly concen- 
trated, have less action upon glasses than such as have 
been rendered impure by small amounts' of silicic 
acid. 

7. Alkaline carbonates, even in very dilute solutions, 
attack glass much more strongly than water. Their 
mode of action corresponds rather with that of other 
salts than with that of the caustic alkalies. In equiva- 
lent concentration, solutions of sodium act more pow- 
erfully than those of potassium carbonate. 

8. The action of salt solutions upon glass is made up 
in a manner which varies with the concentration and 
the kind of salt, of the action of the water itself, and 
that of the salt which is present. 

9. Both these modes of attack are differenily influ- 
enced by the composition of the glass. 

10. These salts act more strongly than water whose 
acids form insoluble lime salts. The action of these in- 
creases with concentration. — Chem. Tr. Jour. 




steam Power from Hoase Dust. 

The Refuse Disposal Company, London, have 
lately published a pamphlet on the question as to 
the practical means by which the dust refuse of towns 
can be utilized for electric lighting purposes. The 
company claim that 20,000 tons of house dust, if treated 
as they suggest, and burnt in suitable boilers, might 
be made to produce as much as 5,600,000 indicated 
horse power hours, equal to an engine of 1,183 indicated 
horse power working for 4,734 hours, for electric 
lighting. 



EXFERIMENT IN FEBSISTENCE OF VISION. 

itself. Crescents, intersecting circles and other peculiar 
effects are produced from the designs shown in Fig. 1. 
The most interesting of the figures is the sinuous line 
with horizontal axis shown at the top of Fig. 1. As 
the fork's amplitude of vibration continually decreases, 
each design, as vibrated, produces successively a num- 
ber of effects, and in none is this better shown'than in 
the horizontal sinuous line. 

In the small cuts the changes such a line undergoes 
are illustrated. Number 1 shows the line ; number 2 
the appearance produced with a considerable ampli- 
tude of vibration. As the beat of the fork diminishes, 
number 3 and then number 4 appear. In the latter 
for an instant almost a perfect series of circles results. 
This is but for an instant, as, while one watches them, 
the circles merge into a ribbon as shown in number 5, 
which grows narrower and narrower as the swing di- 
minishes In extent. In Figs. 6 and 7 other designs 



Elastic Foundations for Engines. 

The desirability of mounting gas engines and other 
motors used in town industries upon spring foundations 
having been mooted in Industries, Mr. Robert H. 
Smith, of the Mason College, Birmingham, writes to 
that paper expressing his views on the subject. 
He remarks that all foundations are in some 
degree " springy," and that the really practical 
question is as to the amount of springiness to give 
to the foundation under stated conditions of 
working of the machine, and under what con- 
ditions it is desirable to make this springiness as 
nearly zero as we can get it. He goes on to narrate 
how a gas engine in Birmingham was lately caus- 
ing much annoyance by the vibration and noise it 
created in the building in which it was placed. 
An attempt was accordingly made to remedy the 
evil by mounting the wooden sole plate that car- 
ried the engine and the dynamo driven by it upon 
a dozen rubber pillarets, 3 inches diameter and 4 
or 5 inches high. The result was a failure ; the 
oscillations of the engine bed plate being exces- 
sively violent and irregular. Mr. Smith proceeds 
to discuss the nature and operation of the stresses 
tending to produce oscillations in a combined 
arrangement of gas engine and dynamo ; and he 
concludes that any solution of the difficulty must 
be of the nature of a compromise between the 
giving of annoyance by vibration and damaging 
the machinery by shaking. He recommends, in 
case a spring cushion and a massive brick, stone, 
or concrete foundation can be used in combination, 
the putting of the former underneath the latter, 
to the top of which the engine bed plate should 
be bolted as hard and fast as possible. Of course, 
such a situation for the spring cushion would- 
be a permanent one ; and therefore rubber would 
not be a suitable material of which to make it, because 
its elasticity is soon lost under severe stress. If they 
could be secured from rotting, it might be supposed 
that a pitful of brushwood fascines would be the ideal 
spring cushion to put underneath a masonry engine 
foundation. Perhaps alternate layers of tarred felting 
and corrugated steel sheets would act well. A thick 
layer of felt is probably the cheapest. 



A TRAVELER in the Maine backwoods this season was 
somewhat surprised on coming upon a lumberman's 
camp, full thirty miles from any settlement, to hear 
the music of an organ and the strains of an operatic 
air. He was met on entering the camp by the organist, 
a bright, neat Maine girl, who he found was also the 
cook, who had taken alono- her parlor organ out to 
camp to entertain her father and his crew in the long 
evenings daring their stay in the wilderness. 
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KECENTLY PATENTED INVENTIONS. 
Engineering. 

Furnace.— Ivor J. and Robert Mon- 
ger, Baltimore, Md. This is a regenerative and rever- 
beratory furnace for smelting and refining copper, to 
quickly reduce low grade matte without previously pul- 
verizing and calcining it, while rendering unnecessary 
the process of skimming and tapping. The furnace is 
semicircular, having an arched top and an outlet spout 
in its sides, withblastpipes arranged on the sides, and 
tuyeres at the upper edges extending into the interior, 
whereby the blast may be diretced upon the surface of 
the molten metal, means being provided for imparting 
a tilting movement to the furnace. 

Boiler.— Ferdinand J. Thrun, Romeo, 

Wis. Two bottom water drums are arranged on the 
sides of the brick work, diagonal tubes leading from 
them to top water drums, and vertically arranged re- 
turn tubes connecting the bottom water drums with 
side top drums, sets of pipes connecting the top water 
drums with each other, while mud drums extend 
transversely below the water drums, with which they 
are connected by short tubes. The construction is 
simple and durable, the boiler being designed to quickly 
and economically generate steam and insure a perfect 
circulation of water. 



Railivay Appliances. 

Locomotive Engine Pilot. —Fur- 
man F. Mortimer and John P. Cof&u, Florence, S. C. 
Strongly braced to the front cross beam of the truck is 
a triangular frame, along whose front side, diagonally 
to the tracks, is a .trough-shaped chute, semicircular 
in transverse section, with its concaved sides to the 
front and extending across both the rails, the lower 
edge of the chute extending forward horizontally, to 
enable the pilot to easily take up and lift an object 
Into the trough of the chute. This pilot is designed to 
throw objects entirely away from the rails, without 
throwing them on adjacent rails, and with the least 
danger of mutilating and killing living thiugs. 

Electric Elevated Railway.— An- 
drew L. Rutter, Washington, D. C. The cars, of this 
railway are cylindrical aud have conical end-, and are 
suspended beneath the track from wheeled trucks 
running on the track, the motive power being fprefer- 
ably supplied by a storage battery. Each car is sus- 
pended by a jointed coupling from yokes attached to 
the wheeled motore on the track above, and the seats 
are suspended ;f rom the roofs of the cars, the coup- 
lings between the two pairs of motors of contiguous 
cars being so constructed as to enable them to yield to 
tension and resist thrust elastlcally. 

Car Coupling.— John P. Derr, Green- 
ville, Pa. This invention provides a peculiar construc- 
tion and arrangement of levers whereby the draw head 
may be raised for coupling or uncoupling in such a 
manner that the lever upon one side is wholly discon- 
nected from and independent of the lever upon the 
other side, or the top of the car, so that the operation 
of one lever does not move or disturb any of the others. 
The drawbars each consist of a flat bar of iron or 
steel, having an upwardly and a downwardly extend- 
ing hook on the end. and slotted, and in coupling one 
drawbar is raised above the plane of the other, the 
hooks passing into the slots, as the cars come to- 
gether. 

Car Coupling. — August G. Vogt, 

Boerne, Texas, In the drawhead of this coupling is 
arranged a sectional link holder, the upper and lower 
sections of which are pivoted together near their rear 
ends to the drawhead, and have near their front ends 
pm openings clos^ed at their front sides, with operating 
devices whereby the sections may be flared apart at 
their front ends. In combination with a transverse 
main operating lever for the link holder and coupling 
pin levers, is a swinging weighted latch to lock the 
main lever in position. The cars are coupled auto- 
matically by th-j device and they may be uncoupled, or 
the link adjusted for a meeting drawhead, without the 
trainmen going between the cars at any time. 



inechanical. 

Duplex Spindle.— Joseph Duffy, 

Paterson, N. J. The bolster of this device comprises 
a central trunnion, upon which, as a common center, 
oppositely extending arms are journaled and adapted 
to oscillate, "spindles being carried by the arms at 
their outer ends, while a spring is held between later- 
ally extending lugs near the inner ends of the arms. 
The invention is an improvement on a formerly pa- 
tented invention of the same inventor, the spring 
mechanism taking up the slack of the belts or bands, 
and causing the spindles of the spinning frame to 
be driven with substantially the same speed and 
power. 

Machine for Cutting Keyways.— 

Goltlob F. Grotz, Bissingen, Wurtemberg, [Germany. 
In this machine the tool is held by a tool holder at- 
tached to a vertically movable slide contained within a 
longitudinally movable carriageoperated by a rack and 
pinion, the slot being cut during the longitudinal move- 
ment of the carriage. The vertical slide which holds 
the tool is alternately raised andjlowered during the 
operation of the machine by two fixed trips engaging 
with a suitable cam, thus lowering the tool into the 
slot at the commencement of the stroke and raising it 
at its conclusion. 

Wall Paper Trimming Machines.— 

Henry B. Tiffany, Clyde, Olio. This invention con- 
feists of a slotted paper-receiving roller and a recipro- 
cating plunger for pushing the end of the paper into 
the slot to attach the paper to the roller. The paper 
passes over the ueual feed board extending from the 
trimming machine to guide the paper to the receiving 
roller, aud the attachment is of simple and durable 
construction. 

Driving Gear for Hoisting Drums. 

—Patrick White, Perth Amboy, N. J. The drive 
wheel, according this invention, is made with a remov- 
able rim having gear teeth and having a removable 



drive section of a friction clutch, the hoisting drum 
carrying the driven section of the [friction .clutch, 
the latter consisting of an integral rim on one end of the 
hoisting drum, the friction blocks being held to the 
rim by cruciform lugs, and a retainer ring being 
held on the rim, overlying the faces of the blocks 
and serving to prevent tbeir outward movement. The 
construction is such that parts may be removed when 
damaged without a loss of the whole. 



Agricultural. 

Thrasher, Feeder, and Separa- 
tor.— Miion O. Godding, Monrovia, Cal. This is a 
combination machine in which the several parts auto- 
matically operate to feed, thrash, and separate the grain 
in a quick, continuous, and effective manner. A feeder 
frame is detachably held on the front end of the main 
frame, a band cutter being jourualed transversely over 
the delivery end of the apron, and a picker cylinder 
arranged over the carrier, the grain being fed under a 
beater onto arms and dumped onto an inclined straw 
carrier, the grain being constantly jumped from one 
pocket to another of shoes having a peculiar circulur 
motion. The straw is similarly treated until elevated 
to the carrier for delivery to the stacker, being con- 
stantly agitated by knocker arms, the separated grain 
being subjected to air blasts and thoroughly shaken 
before being carried to the elevator. 

Belt Guide for Thrashing Ma- 
chines, BTC. — William L. Schwaller, Halbur, Iowa. 
This invention provides a mechanism of simple and 
economic construction, conveniently operated, for 
holding in place and guiding a belt even in the face of 
a high wind, where a long belt is run in the open air, 
obviating undue friction and wear and tear. The 
guide has a base to which are attached shafts upon 
which friction rollers are longitudinally adjustable, a 
latch mechanism connecting the shafts at their upper 
ends, the boxes on the shafts being adjustable to and 
from the friction rollers, while braces entering the 
ground hold the device upright against the wind. 

Milk Pail.— William R. Watt, Somer- 

viUe, Tenn. This pail or milk bucket is so made that 
a removable strainer may be quickly and conveniently 
combined with it, to strain the milk as fast as it 
is milked or poured into it. The strainer rests on the 
edge of the pail and has a funnel-shaped bottom, with 
an outlet having a strainer and closed by a spring- 
pressed valve, while a cover fits the pail on the upper 
end of the strainer. All danger of spilling the milk is 
avoided, with this improvement, and the milk is 
cleansed, from impurities at the time of placing it in 
the pail. 



iniscellaneous. 

GrAS GrOVERNOR.— Benjamin E. Pat- 
terson, New York City. This is an improvement in 
j|»vernorB having outer and innerwellB,the latter bal- 
ancing the valve, and the invention provides a simple 
governor to efficiently regulate the flow and prevent 
waste, delivering the gas at a steady and uniform pres- 
sure. To this end the regulating valve and the well 
floats for actuating it are arranged so that the move- 
ment of the valve will be steady and positive, while 
preventing ail jumping, rattling, and telegraphing 
through the connected parts. 

Hydrant Cap Retainer.— Salisbury 

F.Rosse, Sedalia, Mo. I^his is a device for use instead 
of chains for connecting hydrant caps to the bodies of 
hydrants, the chains frequently becoming rusty so they 
will not turn around the cap. The improvement con- 
sists of a curved retaining bar or link, having a slot 
near each end, the lower one receiving a set screw for 
attaching the bar to the hydrant post, while the pin of 
the cap is passed through the upper slot, and a locknut 
is screwed to place thereon. 

To Separate Matte from Slag.— 

William H. Howard, Pueblo, Col. The furnace of this 
apparatus for separating the matte from slag in lead and 
coffee smelting is provided with the usual outlet spout, 
to discharge the matte and slag into a settler, preferably 
mounted ou wheels to be conveniently moved to .and 
from the furnace. The settler has a vertically movable 
partition in which is arranged a water pipe connected 
with flexible inlet and outlet pipes, in connection with 
means for supporting, counterbalancing, and raising 
and lowering the jacket. The apparatus also deadens 
the flow of the matte and slag from the furnace to the 
settler. 

Gravel Washer and Separator.— 

Franklin T. Gilbert, Walla Walla, Washington. Two 
patents have been granted this inventor for improve- 
ments on a former patent for a machine in which the 
mixed water and gravel is passed through a series of 
screens of different mesh to separate the gravel from 
the water and the coarse from the finer grades. Means are 
also provided for a second flushing and grading treat- 
ment for each grade by itself before the final discharge 
into the bins, a continuous separation of the materials 
being effected in a rapid and economical manner. A 
screen body or disk is held to {be rotated transversely 
to the direction of the feed, and a screening body with 
projecting portions is arranged to receive the impact 
force of the mixed water and gravel as it is discharged 
against the screen, and upon which the gravel is tem- 
porarily lodged, the weight of which serves as addi- 
tional means for rotating the screen. 

GrRAVEL SCREENING MACHINE.— This 

is a further invention of the same inventor for a ma- 
chine adapted to take a mixture of gravel, sand, and 
dirt, and separate therefrom the gavel, wash it, and di- 
vide it into as many grades of difl:ereiit sizes as de- 
sired. A series of conical open-ended rotating screens 
is arranged in steps below a snpply hopper, chutes re- 
ceiving and delivering the material and water to the 
successive screens according to the number of divisions 
to be made. 

E V &POR ATiNG Apparatus. — William 

Golding, New Orleans, La. This improvement is de- 
signed to facilitate the recovery of solid matters from 
solutions, a box-like structure below the supply tank 
having a seriesof imperforate treads and perforated ris- 
ers over which the solution is passed to a receivinfctank 



at the bottom, while a hot air blast is directed from the 
bottom to the top, the air currents passing through the 
perforated riserSi so that the solution is very freely ex- 
posed to the air currents. 

Pneumatic Conveyer. — William" E. 

Vernon, Sipe Springs, Texas. The car of this device is 
supported by brackets having on their lower ends run- 
ners fitting in tubes forming the tracks of the convey- 
ing mechanism, the brackets passing through slots ordi- 
narily closed by flaps, and the car is engaged at its rear 
by a pusher on the end of an arm extending upward 
from a plunger sliding in a tube between the tracks. 
The plunger is made in sections, to follow the curves 
of the tube, which is connected at one end with an air 
compressor, and the slot in the top of the tube in which 
the arm of the pusher travels is closed by a valve of 
flexible material secured on the inside of the tube. 

Time Lighting Device.— Antonio B. 

y Dias, Havana, Cuba. This is a simple automatically 
working apparatus which may be applied to any alarm 
clock, and which, when the alarm goes off, will, by the 
movement of the hammer of the clock or its keyi 
automatically strike a match, the latter being so ar- 
ranged, if desired, as to light a fire. One end portion of 
the base plate of the device is curved to fit the top of a 
small circular alarm clock of the ordinary pattern, a 
perforation fitting upon the standard which supports 
the gong, although the attaching portion of the plate 
may be shaped to fit a clock of any shape. 

Fire or Burglar Alarm.— Elzear 

La France, Worcester, Mass. A supporting block at- 
tached to a celling or other support is surrounded by a 
metallic band forming one terminal of an electric 
circuit, springs arranged circumferentially around the 
block forming each another terminal. Attached to each 
spring is a string of just suflicient strength to hold the 
spring out of contact with the band, these strings 
radiating to the different points to be connected with 
the alarm. Should any of the strings be burned by a 
fire, a spring is released to close the circuit, and an alarm 
is sounded, or the strings may be connected with win- 
dows, doors, etc., by the movement of which the strings 
will be broken or loosened to sound the alarm. 

Opera Chair. — H er man A. J. 

Rieckert and Louis F. Kwiatkowski, New York City. 
This is a conveniently foldable chair for forming longi- 
tudinal paesageways or aisles in theaters, in addition 
to the ordinary transverse aisles. To a longitudinal 
frame a seat frame is pivoted to swing vertically, a seat 
hinged to the upper rear edge of the seat frame swing- 
ing vertically at right angles to the direction in which 
the seatframe swings. By arranging each frame with 
two seats an aisle of a width equal to two seats may be 
formedlwhen the seats are swung up into folded posi- 
tion, the chairs also being of such conBtruction as to 
afford the occupant all desired comfort. 

Transom Lifter.— John P. Kettering- 

ham, Natchez, Miss. This invention consists of a drum 
carrying a rope connected with a block pivolally con- 
nected with a bracket held on the device to be lifted, 
the block serving to lock the transom when closed. 
The device is of simple and durahle construction, very 
effective in operation, and designed to conveniently lift 
transoms, windows, drop doors, etc., holding them in 
any desired open position, or securely locking them 
when closed. 

Vehicle Wheel.— Alexis F. Gillet, 

Kearney, Neb. This is a metal wheel with tire-tighten- 
ing devices, and is adapted to be fitted to any vehicle 
having axle boxes. To the larger end of the box is 
fitted a flanged piece, provided with a projecting sleeve 
forming the sand box, while near the outer or smaller end 
of the box is fitted another fianged piece, outside of which 
is an internally threaded sleeve. The felly and tire are 
drilled and threaded to receive a threaded sleeve for 
each spoke, and after inserting the outer ends of the 
spokes, in building up the wheel, their inner ends are 
placed between the flanged pieces and clamped in place 
by screwing up the outside sleeve. At any time after, 
the wheel is put together, the spokes can be tightened, 
if necessary, in the tire. 

Device for Raising Loaded Trucks. 

— Benjamin H. Stephens, Woodland, Cal. This inven- 
tion provides a frame adapted for quick and ready 
attachment to two-wheeled trucks to facilitate lifting 
the latter into a car or upon a platform as desired, the 
frame being also quickly detachable from the truck, and 
the latter being all the time under the supervision of 
the manipulator. 

Brush. — James E. Provine, Ridgewood, 

N.J. This brush has an inclosing case held to it, the 
brush being movable in the case to project it out for 
use, while internal stops limit its outward movement. 
The brush has two sections, one provided with bristles 
and the other with plush for brushing silk hats, etc., 
either brush section being ready for use while the 
other is covered, and the whole being conveniently in- 
closed in a case which may he carried in one'^s pocket 
or in a small valise or satchel. 

Clothes Drier.— John F. Hanson, 

Macon, Ga. Arms are suspended from parallel shafts 
turning in hangers, and frames pivotally attached to 
the arms are connected by bars, a driving mechanism 
applied to the arms giving a laterally reciprocating 
movement to the frames. The frames carry any de- 
sired number of bars upon which dyed articles or other 
goods to be dried may be bung, and the peculiar move- 
ment imparted to tbe machine causes the air to circu- 
late through them in such a manner that the drying is 
quickly effected and the dye is evenly fixed. 

Umbrella Cane.— Rufus Waples, Jr., 

New York City. This invention provides a combined 
cane and umbrella of light, durable, and economic con- 
struction, in which the umbrella canopy may l-e folded 
up and concealed in the cane, which will then have the 
appearance of an ordinary walking stick, or the canopy 
may be readily taken from the interior and mounted on 
the cane to form an umbrella. 



Designs. 

Furniture Case.— Paul Kurtz, Mar- 

Bhalltown, Iowa. This case is ma4« with the two front 



vertical corner pieces formed as sunken panels, with 
curved surfaces bearing ornamental carving. 

Surface Ornamentation of Glass. 

—William L. Pilkington, St. Helen'8,.England. This de- 
sign consists in configurations in the form of rosettes 
made in whirls, the arms of which emanate from a 
common center and curve in the same direction, the 
rosettes forming scalloped circular borders. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

New Dynamo Tender's Hand Book. 
With one hundred and forty illustra- 
tions. By F. B. Badt. First Edi- 
tion. Chicago, 111.: Electrical Pub- 
lishing Company. 1892. Pp. 226. 
No index. Price $1. 

The preface of this little work states that 9,000 copies 
of the Dynumo Tender's Hand Book have been sold, so 
that the author proposes the issuing of a new book, 
and this appears as its first edition. It] seems well got 
up and covers the ground reasonably well. It is 
throughout characterized by the practical style of treat- 
ment adopted by the author in his other works, but 
lacks an index. 

The Well Dressed Woman. By 
Helen Gilbert Ecob. New York : 
Fowler & Wells Co. 1892. Pp. 353. 
Price $1. 

This excellent work details the absutdities that the 
fair sex indulge in in their dress and recommends a 
more hygienic treatment of the subject. It seems to be 
eminently practical in its treatment and at the same 
time enters into the subject scientificaliy. It inveighs 
against the corset and claims that a properly dressed 
and artistically developed figure is far better without 
this adventitious support. Numerous illustrations of 
artiPtic drees are given, which certainly, if they do em- 
body dress reform, do so without any sacrifice of the 
artistic effect. 

Deep Sea Sounding. By Captain A. 
S. Barker. New York : John Wiley 
& Sons. 1892. Pp. iv, 133. Price 
$2. 

This is an abbreviated log book of the dc^p sea sound- 
ing executed under Captain Barker's command, and 
forms a valuable memoir of the work he did. Several 
large charts display at a s^lance the route and opera- 
tions. 



SCIENTIFIC AMERICAN 

BUILDING EDITION. 

JANUARY, 1893, NUMBER. -(No. 87.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors, showing a very attractive 

dwelling at Bridgeport, Conn., erected at a cost 
of $15,000 complete. Floor plans and perspective 
elevations. Joseph W. Northrup, architect, same 
place. 

2. Plate in colors showing a residence at Armory Hill, 

Springfield, Mass. Two perspective views and 
floor plans. Mr. Francis R. Allen, architect, Bos- 
ton. Mass. An excellent design. 

3. A cottage at Brookline Hills, Mass., erected at a 

cost of $4,825 complete. Pert^pective views and 
floor plans. Messrs. Sheply, Rutan & Coolidge, 
architects, Boston. A picturesque design. 

4. A dwelling erected at Holyoke, Mass., at a cost of 

$6,500. Floor plans, perspective, etc. Mr. G. P. 
B. Alderman, architect, same place. 

5. A very attractive and convenient stable and car- 

riage house erected at Plainfield, N. J., at a cost 
of $1,500 complete. Messrs. Rossiter & Wright, 
New York, architects. 

6. A residence recently erected at Plainfield, N. J., at a 

cost of $9,175 complete. A picturesque design. 
Two perspective elevations and floor plans. 
Messrs. Rossiter & Wright, architects. New 
York. 

7. An elegant residence recently erected at Maiden, 

Mass., for Mr. B. G. Underwood. Two perspec- 
tive views and floor plans, together with a view of 
the Holland stairway. Cost complete about 
$11,000. Mr. Frank L. Smith, architect, Boston. 

8. A substantial residence at Holyoke, Mass. Per- 

spective elevation and floor plans. Mr. H. H. 
Gridley, architect, Springfield, Mass. An excel- 
lent design. 

9. View of the Union Passenger Station, Worcester, 

Mass. 
10. Miscellaneous contents: Combustible fireproofing. 
—House drainage.— Roofs and roof coverings.— 
Wall papers.— A plea for the use of white in house 
painting. — Defective Hues.— Antiquity of glue and 
veneering.^The piping of dwellings.— Collodion 
glasp.- A saw for foot, hand, or steam power, il- 
lustrated.— A new court hoaec at Greenville, 
Miss.— A baluster spindle lathe, illustrated. — 
Solid partitions. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Abchitkc- 
TGBB, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness. Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold bj 
all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway. New York, 
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Acme engine, I to 5 H. P. See adv. nextlfisue, 
**CJ* &." metal polish. tndianapotiB. Samples free. 
Beat baling prea^ea. RytberMfg. Ca, Wat0rt»T?u, N.Y. 
Uheap^-haod latlie8& pUnera. S, M, York, Clev'd, O, 
Universal and plain MllUnj? Machines, 
Pe rick & Ayer.I*hlla olphia,Pa. 

For Sa!e'Taluable patent. A- M.,fcoi 109,Buffol»,N.Y. 
Handle tumlne machinery^ Trevor Mfg. Co., Loct- 
p»rt, N. T. 

Steau llammc:r$, Improved Hydraulic Jacks, and Tab« 
Expanders. R. Dttdseoti. 2i Columbia St., Xew YoTk» 

Scr&w machine , mllllQj? machines, and drill pr«»se«. 
The Garvin Mach. Co., Lairht and Canal Stft.,New York. 

Centrifugal Pumps, Capacity, 100 t* 4a,«oo galfi, per 
mfniite. Allslzeeln stock. IrvinVan VVle, S5'racufle,N,Y. 

To Let'-A Buita of defllrableofflcea^ adjacent to the 
Scientific American ofUces, to let at moderate terme^ 
Apply to >£unn & Co.. ^l Broadway. New York. 

Fine CastinSB In Brasa, Bronie. Composition (Gun 
Metal), •erman Silver. CJnequaled facilities J&s. 3. 
McKenna & Bro... iU and i26 East aid St.^ New York. 

Hydrocarbon Burner (Meyer'ft patent) for burning 
erude petroleum undi^r tow prf<9dore. See adv. pace 
351. Standard Oil Knel Rumer Co., Fort Plain. N. Y. 

For the original Bogardue Universal Eccentric Mill, 
Foot and Power Presaes^ J>rl|]B. Shears^ et^;., address 
J»S. &0. F> Sliup8on.36to39 Rodney St, Brooklyn, N. Y. 

The beat book for eiectrjciana and beginners In elec* 
tricity is '^Eiperi mental Science," by f«eo. M. Hopkins. 
By raail. N ! Munn & Co.. publlsliera, S61 Broadivay, N. Y. 

ffeunedy Valve Hfg. Co., manuf^rs'of brass, iron gate 
vaivea, patent indicator valves, (ire bydrant?, lEdobe, an- 
ffle, check, radiator, and safety valves. 63 CiilT St^, N. Y. 

Canning machinery outfits complete, oil burueri^ for 
soldering, air pumpa, can wipers, can testers, labelinK 
macblnee. Presses and dies. Burt Mfi;. Co., Rocheater, 
N.Y. 

Competent persons who desire agencies for a new 
popular hoolr. of ready saie, witb handsome profit, may 
apply to Mu n k Co.) Scientific Amerl u office, 3S1 
Broadway. New York. 

Wanted— Traveling man for forEe, One who under* 
atanda the husloefiaand is eapahle of making estlmatea 
on marine, railroad, and machine forjEinga. Apply by 
letter, with rsf erences, hox lOW, Pittsburg, Pa. 

Pointful- on vi (irfrti«tn*7.— Manuf a turera who would 
advertise f^r t^ofit in 1893 should write to the Manu- 
lacturera' Advertising Bureau aud Press Agency, lU 
Liberty Strcnt, New York, for points. 

^"Send for new and complete catalogiie of Scientific 
and other Books for &ale by Munn ft Co., 9SI Broadway, 
New York. Pree o n a p p 1 lrati*n. 




m\B 



BINTS TO CORRESPONDENTS. 
Nainea and Addre»« mui^t accompany all letters, 

or no attention will he paid tbereio. This iefor our 

information ai){l not for publication. 
Rer«reiic«a to farmer article? or answers should 

give (lateof pHperand ptigeor number of 4ue«tlon. 
Iikqnlrlea not aus^^'erea In reasonable time should 

be re^jeated; correspondeote will par in mind thai 

Bome answers require not a little research, and, 

tbouRh we endeavor to rtply to all either by letter 

or in this dcPArtment. ench mnsr, take his turn. 
Special Writteix Iiifornialion on matters nf 

^rsonol rather than iieneral interest cannot b& 

expected wltlioiit remuneration. 
Scieiilllio Amerlcau SupiilemeuiB referred 

to may be had at r,he office. Price !• oenu each. * 
BuOk« referred to bromptly £ii]t[>iiL(I on receipt oT 

price. 
miifterals eent for examination should he distinctly 

marked or labeled. 



miles from the principal seaport h y rail. Dtt&d crabs, 
or crabsdylnt; on the way,wonld decompose, and while 
bolllne would kill the baeterta, it would not destroy 
actual potaonoii» agents, the ptomaines, wblcb are pro- 
duced by theacuon of hacterlia on animal tissue. Bveu 
crabs boiled two or three daya before reaching Merlda, 
and then reholled before eating, mi^bt become reln^ 
fectad in the interval, and in both casea the ptomaine 
ml&:bt produce fatal 8ympt*m» resemblinlT cholera. 
A notedcase ie oneocrurrlnginEn^landT in I8d7i when 
at a wedding breakfast a bam pie was served. Every 
one who ate of the pie was folaonad, and nearly ajj 
died. Including the bride and groom. Examiuatjon 
showed that the ham was decomposed before bolllne, 
but the reslstent plomaioes were fouod In the boiled 
ham in sufficient quantliics to cause fatal poisoning. 
Boiling in copper vessels wonld not cause such Polton- 
ing. Af^ to bacterial f^xamination of the dejecta, bac- 
teria of all kinds are normally found, aod the only bac- 
terium known that would he of any aid to theeanse 
of the outbreak would he the '^ comma bacDlua "of 
cholera, 

(4643) R. I A B. writes ; 1. I have an 

electro-magnetic machine that has lost its electric 
forci. Can tbe magnet be recharRsd? A. The magoet 
can he rccharKed by the iienal methods, hut it proba- 
bly wlllnot retain its charge longer than it did In the 
first Instance. 2. What ceoses It to lose its electric 
jiower? A. Tbe steel of which the maenet is com- 
posed may he too soft, or possihl3* the ma^CQet baa been 
puhjccted to jarriug or concns^loo. 3- Where can I 
send it to have it recharged? A. Any ooe having a 
^•od sized electro-macnet can recharge your magnet 
by upplylnfS 1 1 to the pole<( of the dynamo. 

(4643) H. M. W„ Dakota, asks : Is hard 

coal In use upon any railroad for steaming locomotivfis 
drawlnt; full sized trains? A. Anthracite or hard coal 
is now and has bee^n osed for many years on moat of 
thi! railways in the Eastern States. 

(4644) E. M. K.— Tha eyeglasses are 

cemenEcd together whh Canada balsam. Aa it requires 
ftome practice to do it neatly, better send it to an op- 
tician. 



(4639) liT. M. C. asks : Which of two 
bricks of e%ual dlmenslona and wei|;Ut will require the 

' greater force to move them— tbe one to be placed on its 
etde, the other on edee, «ay for Instance, tbe bricks ar^ 
4 locbe? wide by 3 inches loog by 2M inches thick? A. 
Friction is independent nf the extent nf surface In con- 
tact, when the pressure remains tbe same, but ie pro- 
portional to tbe pressure. There Is no difference in 
the frlctlonal force to move the bricka. whether they 
He flat or edgewise. 

(4640) B. A. H. asks: Is there anything 

that can he used on soft coal that will prevent clogging 
with soot the atcv«, pl^c, etc., and will aid in the com- 
bastion? A, There is nothing bnt perfect combustion 
that will burn the smoke and prevent soot in the pipe. 
Any oxidizing chemical will cost too much. There are 
stores in the soft coal districts with under feed Lhat 
burn tbe smoke, which is tbe cheapest and he&t way to 
prevent soot in tbe pipe. 

(4641) J. M., writing fromi Kerida, 

Yucatan, says: From the coast to this city so many 
craha have Lately been brought that they have been sold 
very cheap and hfl\-e been eai 013 by al moat every one. 
At the ?ame time many |ier?oii9 have fallen sick and 
eevertil died with symptoms very like those of cholera, 
causing great consternation. Death has bi^en prorlticed 
in&few hmir?, and patients have felt terrible pains 
and become very cold and blackish fcyanoTic, physi- 
cians call) and with copious dejections, vfiry bloody. 
The selling of crabs and fish has been forbidden. The 
flesh of crabs aod patient®* ^lejectioos have been foEind^ 
nnder the microscope, 10 be foil nf living organisms 
(bacteria) that no one has classed yet, and which may 
be the source of the trouble. Some pcnpte believf the 
crabs were cooked in copper holler®. Others think Ibc 
crab» were poisoned by pitting poisoned fiph or poi- 
soned fruit at the ehofe. Othera aay the crabs probably 
were decsyed before sale, and remained unsold on ac- 
count f abundance, total decomposition having been 
checked by dally heating. How do yon explain the 
matter? Bid you ever hear nfanch a case ? A. Some 
times sliell fif>h canse cholerine and r4eh even when 
fr«eb. Uerida iBSOmileflfromeea const nnd about 60 



TO IKV2NT0BS, 
n experience of forty yeara.and the preparation of 
more than i»ne hundred thoii5and applicatio s for pa- 
tents at bome and abroad, enable us tn nnderetaDa tbe 
lawa and practice on otb continents, and to poatiess un- 
efiualed facilities for procuring patenta everywhere, A 
synopals of the patent laws of tbe United Btatea and all 
f orelj^n CDuntrlea may be had on application, and peraonn 
contemplating tbe securing of f^tentA,eHber at bome or 
abroad, are invited to write to this office for prices 
which are low, In accordance wttb tbe tlmea and our ex- 
tensive facliltlea for conducting tbe buslnetts. Address 
MUNX& CO., office Scientific Amskican, ^l Broad* 
way. New Vort. 
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For whieb Letter* Patent o< the 
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January 10, 1893, 
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[9e« note at end of Hat About eoples of these pateots.] 



Aoid, pecoTerirm metAstannlc, P. Oruesaner 

AdvertitLlnj^ device for f^Jaaa vesselet A. T. Cross- 
ley ^ 

Air brii]£f> cxiunlln^^ Bennett it Amett ,., 

Air bra!te« raifvray car» [J. Diinn ..♦.»«.*. 

Air fllterhi^ appuratuti, J. o. Bentley. 

Alarm, See J^ow water alarm. 

Ammonia, undeTfrrnunti d[&trtbut]on and reOOT- 
ery tii anhydrtiuH. U, Braneon etfd ...,.*.* 

Animal trap, J. T. Klaiiiirer, Sr 

Arch fc3T <^elllng*i or vaults, G, L. Meckel 

Automatic brake« A. Vr. BIlllnjEa, 



Ai baiidle ulileld and protector, C, S. Terpenlnc 
Aile box lid, A. W. Zimmerman,. ,--.k 

Axle^ BitllEy, J. W, Vaughn,,, *_,.. 



A^le+ velitclc. J* I^oh^ea. . 

Axle, vehicle, J* W* vaujirlLn .,,.,,„,,,.,,, 

Band cutter and feeder, C, F. Hawtins 

Banjo, A, C, Falrbanka 

Battery. See Electric battery. Galvanic l>at- 

tery. 

Bed hrace> V, Hnmplirey , ** , * , 

Bed. folding. E, O, Sliller 

Bed, hydrostatic, J, T, Wooda 

Bed sprinfi coiling macblne. G. I. Stark ., 

Bee escape, K, Porter, , 

Beehive, W, G. Sitewart 

Beer cooler, p], J, Rtce,,.,..,. , 

Bicycle and other tuhing, J, F, Palmer .., 

Binder, temporary, W. E, Dyre,.,. 

Bleaching or dyeins textile tuaterlala, method of 

aud apparatus for, T.. Le Blola,,,. .,...,... 

niock. See Horse or c^rrlair^ block. 

Blotter, W. Meyer 

Boiler. See Hot water boiler. Locomotive 

boiler. Steam boiler. 

Boiler, J, B, Brownell 

Boiler, M, &G, Hise 

Boiler and boiler furnace. Tl. A. SVheeier, ,4S9,726, 
Boilers, bln-w-off haain for at cam, J, P, Cotter, ,.., 

Boae cutting machine, J, E, Wilson 

Book, bank or check. S, it, Elripkins 

Boofe rack, adjustable. G, P, ^areeut 

Boot or shoe creager, Gordon A Davis,. ,,,.,. 

Border for vralka, etc., J. E, Chapman 

Bottle Bt,opper, F, L, Von Hlrach , 

Ronton nlere, H. W. Fiahel 

Boi. 9ee Lunch box. Work box, 
Boifafltener, v.v,, Heywood,.,,,.,........ ... 

Box fastener, H, C. K Itch Ine 

Box Ud fastener, M, T, Hand , 

Brace. See Vehicle hound brace 

Brake. Bee Air brake. Automatic bralie. Car 

brake. Train brake. 
Brake adjuster, automatic, M, E. MeEee, .,.,,„,., 

Brick, building, ,L ». Grtswold, 

Brick kiln, J. B. Griswold 

Brick kiln, B. Swenaon, ,. .,,.,,.........,.,... 

Bridle check, Qullleaab A Bacon 

Broom head, A. A, Willets .,,.,,,.,....... 

Brush, hat or clothes, H. J, Sims,. , ,..„., 

Buckle, L, Dyer 

Buckle, G, W, Moores,,. ,....,., 

FlugRy top, J. T. Blljb. 

fiuiiet mould. J, H. Barlow..,,, 

Burner. Sec tias burner. Oil burner. 

Butter from milk, compound for Increasing the 

yield of. a, C, Wilson IT. 

Butter, manufacture of. r>, W, Hudaon ft al , 

Butter mould, Mann k .Jnhnson 

Button^, ahsnk. F. H. Rardman ., 

Calcimiiiingmaehlne, W, Peterson.... 

Camera plate holder attaohment, B. L, Tamer,.,. 
Can. See Milk can. Milk or other can, 01) or 

gasoline can. 

Can lacQue ring machine, ft. D, Hume .,..,.. 

Capo tasto, H, l>ahlman ......... , 

tlar iirake. A. YounK ,.... . 

Car brake, street. H, A, Cruaaley. 

Car coupling, Q\ P. t'arroU ..,.........,, 

Car coupling. S. M, CoiTman , ,„,,,, 

Car coupling, J, c. Humley 

Car coupling. A, C, MeCord 

Car coupling. J. McDade,.,. .,.,.,.,, 

Ch coapllJW, L. Parmlftj , 



4S»,e33 
<S9,6J7 



488,739 

489,611 
488.S9S1 

4«9.4«<7 

4aa,!;77 

4«a,llT9 
489,410 



4B9,4r9 
4E»,4t» 
489,517 

4S!),7M 
489,696 
489,.'>4« 
4M>,T14 
4a9,7M 

489,810 



4S9,'(Kl 

4S!;,80» 
4811,736 
489,«B 
489.774 
489,561 



4Si),630 
489,782 
489.(37 
489.t!n 

489,7'IQ 
489,,'>35 
483,531 



489,494 
.489,8f« 
489,^15 
489.617 
48S.545 
488,841 
489,DCH 



489,656 
489,^ 



48SI.775 
489,814 
4^,9011 
489^«4 



489,513 



i89,9(n 
489,^ 

mMt 

489,4115 
489.791 
4Sai,KM 
4S9.607 
489.492 
489,^ 



Car coupling, T. W. Ranaon 485,661 

Car coupling, B, A. ahlpman 4*!S.76a 

Car coupling, Walker Sl Hammerflchmldt,.,,...... 489.770 

Car fender. A. L. Clarke , 489,848 

Car beating apparatus, G. CoUina. 481*„'>^ 

Car, poultry. Y. .\, .Mudd ♦8!>,657 

Car aeat, J, S, Johuaton 489/i(i3 

Car, Testlhule railway, G, Hancock. ,,..,.,..,.. 489,906 

Car wheel. W.J. Parinelee 489,496 

Cars, automatic life-guard for street. G, A, E*ar- 

menter ................. 489.716 

Caramel h older, R. A, l>onaldBon .,,.,.,,....,, 489.8[>8 

Carpet stretcher. Tabor & Murphy 489, T«9 

Case, Bee Display plove case, Preacrlptton case, 
Show case. 

Cattle guard. Callag ban & Horn 489.601 

Centrifugal maclilue, C. Steften 489,643 

Chair, See Dental chair. 

Chill, sectional, T. A, Griffin 489,474 

Cbimney orfluecowl, J, L, Cbarvat 489,459 

Cblorine and cauatlc aoda, apparatua for the pro- 
duction of. J, Greenwood ............ 489,G7T 

Chloroform, purifying. It, !•, Ilctet 489,592 

chopper. See Cotton chopper. Cttiinaty chop- 
per. 

Chuck, F. Bleaslnit ~... 48B,8SJ 

Chuck, drill, 9, C, Thompson 489,722 

Churn, N, Monday 489,872 

laiurn, S, J, Saion 489.833 

Clizar cutting and lighting device, P. Klemann 489.818 

Clamp, J. nSiret 489,783 

Clasp, G, E, Adams. 489,891 

Clasp, W, W, Anderson 489,161 

Cleaner. See Gun cleaner. 
Clip. See Vehicle dip. 

Clothes pounder. Soper & Brown 469,506 

Coal elevating and conveying apparatus, S, Wins- 
low "..:,V;, 489,886 

Coal feeder aud stoker, automatic, W. Oehlatrom 489,543 
Coat aleevo protector, R A, P. Meade,-,,.--,.,.,.. 4^,6ff7 
Coin-controlled apparatus, fraud preyentiye de- 
vice for, O, Anscbutz 489,667 

Coin dellverinsf device, H. Bronme 489,863 

Collar fastener, c, Kverltt 469,796 

Conyeyer, i;, VV. Keneau 469,631 

Cooker, ateam, T, N, Scott 489.718 

Cooking apparatus, gaa, J. Ruthven 489,782 

Cooler. See Beer cooler. 

Copy bolder and rest, extensloTi. J. H. Amhrustcr 469,&B 

corset, abdominal, W.J. Teufel. 489,699 

Corset ah 1 eld, iJ, liascb , 4^1,763 

Coraetatay, J, M, Van Orden 4Mt,T00 

Cotton chopper and cultivator, B. M. Nolan 489,640 

Cotton gin, roller, W. B, McCall ,.,. 468i82s 

Cklunterbalance and guide for reciprocating 

mechauij^ma. M, ly, Pomey 489,648 

CoiApl lii^. SeeAlrbrakecouplLn^. Car coupl I n^. 
Pole or thill coupling. 

Crane, Oempbill & Pawell 489,634, 469,6% 

Crane, charging, H, Aiken,,,.. 489,779 

Cuffholder, E Carpenter,,.*. 489,636 

Culinary chopper, J. B, COe.....,.....,,,,,...,.,,.., 489,et7 

Cultivator, A. J. Bolster,.,. 469,844 

Cultivator, B, A, Cox 489,7(18 

Cultivator. O. L. Sprine 489„5OT 

Cultivator disk, A.J, Bolster 469,»t5 

Cutter, Hee Band cutter. Ueat or bread cutter. 

Dental chair, A, P, Gould 469,675 I 

Desk, W. MacNeece 489,611 

Detector. Bee Time detect^or. 

Detent mechanism. A, H. Jaoot.,...,.,..,..,.,,..,. 469,460 

Detonating c{}mpound, S, Rodgera ,,,, 489,761 

Digger, See Potato digger. 

Display glove case, E, M. Bosenthal 489,681 

DlHtllling aud refrigerating apparatus, COtnbined 

animOTiia, J, K, Fuller 469,667 

Draught evener, Jj A. McGllvra,... ..,,, 489,753 

Drill, Sec Rock drill. 

Drill holder, W. G, Church , 486,647 

Drink mixer, E, J, I^ybam 469.621 

Drying Viln. I.,. Pine 489,717 

Dye, yellow red. Bender^ Kammerer......... 489,633 

Elaves trf>ugh hanger, L. S. Bont>rake.........F..F. 489.600 

Egg carrier ailer, K, 8. sheperd 469,664 

Electric battery, C, H, Btyau 489,666 

Electric light wires, bracket for, G, H. Bennett,., 489,861 

Electric lighting system, F. B. Badt 489,598 

Electric lighting system, H. M. nonbleday 489^36 

Electric machines, journal l>earlng fordynamo, 

W. L, Silvey ;, 488,5(16 

Electric motor, variable apeed, C, Hering , 469;7Q9 

EUcctiric motors, means for controlling, Ott ^ 

Kennelly. 4S9.6S7 

Electrical diaphragm, c. N. Waita 489,.^ 

Electrical swftch, <i. Baehr 469.59t 

Electrloally controlled ventilator, S. O. Brink- 
man 489,625 

Electrotype, W, T. Barnum 489,704 

End gate, wagon, G. S, Bneer 489,721 

Bnglne. See Reciprocating engine. Traction en- 

^lua. 
Engine steering apparatua, traction, C, O, Heff- 

gem ^ ! 469,865 

Knglnes. steadying device for portable. B, C. 

TSmde 439,795 

Envelope dispensing machine, A. C. Monfort 489.6S3 

Evaporating pan, augar. €. i). Alfred .,'.-,.,.. 489,622 

Excavator and carrier, wheeled, M, E. Cook, ,,.,,, 469,7ti7 
Explosive powder and making aame, C, E, Mun- 

roB 489,684 

Extension table, J. A, fSlanton... 489,539 

Farm gate, H, G. Ellsworth 439,469 

Farm gate. J, L, Hoover 489,533 

Feed trough, B. S, Hlgglns 489,808 

Feed trough, T, I^wis 489.689 

Feeder, time stock, J. i 1, Carpenter ...,,.,.,,.. 469,789 

Fender, See Car fender. 

File holder, index, J. L. Norman 489,686 

File, newspaper, Hecht A Pechner,. .,..,. ......... 489,901 

Filter, J, Kraker 489,747 

Fire escape, J. R, Coker 489,463 

Fire escape, e. Kaye i489.4S3 

Fire extinguisher, O. A, St^mpel,... ........ ........ 489,767 

Fire acreeii, G, H, Jesaup,., .... ,,. ,...,..,... 469,462 

F'lour. inealjetc,, bin, E. Alpaugh 489,662 

Funnel, T.W. Johnson 489,585 

)<^nnel. measuring, Ij. J. Wldness.,. 489,630 

Furnace. See Smokeless famace. 

Furnace, G, T, Moe 469,490 

Furnace, J.J, Rlchardeon 489,768 

Gauge, See Lumber gauge. Saw gauge. Water 
gauge. 

Galvanic battery, W, C, Cahall 48^623 

Galvanic battery, O, L, Foote 48SC5M 

Galvanic battery. W. R, Reud 489,832 

Game apparatus, J, B. Davids 489.854 to 489,867 

Game board, J, B, Davids.- 489,851 to 489,653 

Garment aupporter, G, B. Adams 489,708 

Garment supporter, B. Wbalen 489,619 

Gas, apparatus for producing. Boxers &, Baker,.,. 489,5&4 

Gas burner, P, Gary 489,602 

Gas generating apparatua, J. M. Goldamlth,.,..,, , 469.737 

Gas lighter, electric T. W, Lane 489.653 

Gas lighting apparatus, electric. A. M. Slosa 489.616 

Gas, manufacturing, C, I.. Fitch 489,472 

Gate, See End gate. Farm gate. 

Gate, T. B. Poudray 489,61M 

Gate, W, A. Williams 469,621 

Gear, expansion or cut-off, O. P. Jones 489,904 

Gelat ine clrctilatlng device, T. C, Mers 489,539 

Generator, See Steam generator. 

Glapa moulds, apparatus for mechaulcallyoperat. 

ing paste, M, J, Oweim 469,543 

Glove fastener. G. p. Adams 489,890 

Governor, stesm brake, B. T. Rellly................ 489.757 

Grain Gleaningniacliiue, T. A, Selp 4S9,SM 

Grain meter, Wyman & Eugen 469,776 

Grate. J, W.Cobb 489.463 

Guard, Sae ('attic guard. # 

Gudgeon, W. Forgie 469,733 

Gun cleaner, W. Genesto 488,906 

Haiidle, See Trtink handle. 

Handler, W, Hoeter 489,560 

Banger. See Eaves trough hanger. Lamp 
haiiger. 

Harvester, com, P. P, Hodges. . - ..,..,..,.... 489,680 

Hasp lock, D. O'Connor - 469,«13 

Hat hrlm pressing machine, J. Marshall - 469,591 

Hatchway attachment, elevator, C. M, Prevear,., 469,755 
Heater, See Water heater. 

Heating system, steam, M, F. Lancrenoa 489,743 

Hitching device, J, E, Terry mSiiiS 

Hitching strap, T. Sweetland 489,637 

Hoisting and conveying apparatus, C. L, Saun- 
ders «9.6e3 

Hoiating and conveying machinery, F. C. BJrch,, 439.785 

Hominy mill. O, H,'PltuaTT: 489,723 

Hoof paS.J. W. Fanning 489,696 

Honk, See ,^nftp book. 

Book and eye. Bates A Collins, ,,.... ., ., 489,530 

Hordeorcarriageblock,N, F, Carpenter. - . , 4^,669 

Hose J, E, Hoptslnaon 489,478 

Hot water boiler. M. B, Herbert 489,807 

Ice cream freezer, J, W, McDonald '488,S6d 

Index device, combination. S, F. Baker. 439,599 

Indicator. See Station indicator. 

Injector, H, Honklnaon 488,612, 489.613 

Initstand, A, Hillgren 489.636 

Insulator, strain, L. McCarthy 489,658 

Interlocking switch and signal, C. A. Ghrlatoffer- 

aon 489,581 

Jacket, chest protecting, C, P, Jaynea 489,631 

Joint, See Stovepipe joint. 

Kiln, See Brick kiln. Drying kiln. 

Knife bladea, making, T, Sbaw. .................... . 489,710 

KDlttInc mttchlne, J, Frelloelir imffsl 

lAdiler, Are, R, CDl1«ie( 



I>amp, B,J.M, Menge 489,498 

Lamp chimney holder, W. H, Soper .,..,..,.,. 489,696 

Lamp hanger, electric, C, S, Hume ..,.,. 489,816 

Lamp, pocket, J, H, Farrel (r),. 11,S99 

Lamp, regenerative. A, J. English.................. 439^583 

Lamp socket, A. Metzger ..,.,,.,.,,,,.,.. 4S9,6fle 

Tjamps, socket switch for lucandeacent electric, 

Henry & Dalysson 4W.7ra 

Land ridler, K, Klme 439,5«T 

Lantern, signal, vv, J. Fcllhemer , ,,.. 489.796 

Lathing, metallic, Crittenden & Emery 489,850 

I.awnralce, L, Gibba 469,612 

Leather working machine. A. Frohst,,.,.........,. 4*',641 

t*tter, sign, F, K, Kennedy 488,906 

Lifter, Bee Tranaom lifter. 

Lifting device, J, W, Llckey 489,im( 

Linotype making machine, C. Sears,.,.,,,.*,..,.., 489,5IS 
Lock, Bee Hasp lock. Permutation lock. 

I.«ck. M. O. Koyoe 489,691 

IjOcomotlve boiler, J, s. Newlln 489,827 

Loom for weaving double-faced pile fabrics, J, 

Coley... - :. 489,731 

Loom beddle and heddle frame, J, Grob, , , ,, 439,631 

Loop switch, V. D. Goold 489,674 

Low water alarm, Phillips & McLauchlln 489,497 

Lumber gauge, F. O, Havener,,.,,. 439,584 

Lunch box or case, J, J- C, Mandloni. 489,711 

Malting, dry kiln for, J. Kam.,- - 489,746 

Match stick bunching machine. Moul ^Quickel,. 489,752 

Mattress ailing apparatua, W, H, Moore 489,640 

Meat or bread cut ter, M. (jameron 439,457 

Metal, apparatus for autoniallcally guiding akin 

moulds in machines for making leaf, C. Reich. 489,642 

Metal phinlng machine, W, tt. Pox , 489,734 

Meter, See Grain meter. 

Middlings purifier, w. D. Gray (B9,ro6 

iliikcan, etc., R L. Cantwell 489.S64 

Milk can, A, P, Tripp 469,644 

Milk or other (fin, K, Planoon 489^39 

Mill, See Hominy mill. 

Milling machine, wrench, V. F, Carpenter, ........ 489,523 

ililLneral separating apparatus, hydraulic, W, S, 

Lockhart 18»,538 

Mining apparatuB. hydraulit^ N. C. Miller 489,751 

Mixer. See Drink mixer. 

Mould, See Bullet mould. Butter mould. 

Motor, See Electric motor. 

Musical Instruments, perforated aheet or plate 

for, A. Peterson 489,568 

Nickel, obtaining and separating sulphide of, R, 

M. Thompson ,.«S',574 to 469,676, 469.331 

Ktckel, ptoducii;g and separating sulphide of. J, 

L. Thomson 489,882 

Numbering machine, B. Q. Bates 489,149 

Nut lock. W. Sutton 439,595 

OH burner, C, T, Smith 469^9 

Oil or gasoline can, L- S. Bonbrake 489.786 

Ore concentrator, G, Joimston , , 4^9,744 

Ore waaher, C, Faber 4g9,7ST 

Organ or piano pedal attachment, W. A. Hobday. 469,619 

f)rgan stop action, pipe, J. WtHHJberry .,,, 489,887 

Oven, K. K, Karistoen 489,651 

Oven, baking, C, P. Hubbard 469,74S 

Packing vessel or Jar, H. S, Wiesenfeld 489,;73 

Pad. See Hoot pad. 

Pan, See Evaporating pan. 

Paper holder, toilet, p. A, Bowen ■,,... 485,78; 

Paraph en etol-carbamide and making same J. Ber- 

linerblau 489,738 

E^ttem ,garmentflttlng,3,Christian sen 489,193 

Pencil attachment Jeau, O. Musslnan 4t>9,685 

Pormutstion look, T, Averbeck 489.4*7 

Phonographs, automatic feed and return mech- 
anism for, M, O Anthony 489.519 

Photograph exhibitor. Nelson & Temple 489,713 

Pianoforte action, (4. W, Seavems ,.,,...,.....,,. 4P9,6I5 
Pianoforte key touch adjuster, P. B, Lon^.,.,,.,- 439,S64 

Pipe union, J. T, Bibb 489,184 

Pipe wrench, Bufford & Kitson 439,465 

Plpeyrrencb, Gillespie & James 469,303 

Plant cover or protector, 3, Reiohart 489^ 

Planter, com, J, Anderson 489,446 

Planter, hand corn. E. Mowry , , , . 439,491 

Plow compensating lever. H, I>lndestrom-,..,... . 439,466 

Pocketbook closure or cover, O, A, Lehmaii .,, 439,710 

Pole or shaft support for vehicles, J. J. Ran- 
dolph 489,614 

Poleorthlircoupltng, P, Weldner 489,679 

Potito digger, Hogg i Green 439.660 

proscription case, J. Lamb.... .......,.,..,.,,,..., 489,662 

Press, See Tobacco press. 

Pressure regulator, fluid, H. Brier 489.646 

(•rinter's cabinet, G, M, Williams 489.665 

Printer's galley, K, L, Sbattuck 489,673 

Prison cell and guard, electric, W. S, Hull 489,902 

Pulverl/ernnd stalk cutter, c. E, Rife 439,690 

Pump regulator, 15, J, Wood.,,. 489,616 

Pumping engines, tappet for duplex steam, M, M. 

Moore 489,655 

Punch, G, B, Kavanaugh 4^,534 

Punching and riveting machine, R. J. Shipley 489547 

Pyrometer, J. (;,wlborgh 489,884 

Rack, See Hook rack. 

Radiator, stove, etc, A,T, Orton 48»,«74 

Rail brace chair, girder, M, M, Suppea 489,618 

Railway, closed conduit electric, C, A. Stark 4^,835 

Railway, electric, n. B, Kimball 489,663 

Railway grip, cable, J. B, Mahalfey 489,370 

Railivay ralfa, fish plate Joint for atreet, E, Sam- 
uel, , , .,. ,. .7. 4e»,8J8 

Railway signal, W. F, Z, Desant 468,«29 

Railway signal, J. B, (ieary 4M.786 

Railway awltch, A F, I.,fltsOn 489,06 

Railway switch, automatic aafety, H, C, O. 

Gruhlke 488,683 

Railway aystem, multiphase. F, B. Badt. ......,.,' 48^SOT 

Railway trolley, electriQ, E,4l,JenklnB 4*9,«l 

Railway, underground electric, J. B. Sheldon 

ftni..... , 488,764 

Railwaya, conductor system for electric, G. W. 

VonSlemena 4»9,57S 

Rake, Bee T.,awn rake. 

Reciprocating engine, l>, J. Smith 488,780 

Reel carrier, Holfstacdt & Springer 489,743 

Refrigerator car, (i. B, Robbius 489,750 

Register or counting device, B, M, Balder,,,. 489,7X)3 

Register to count the operations of mechanism, 

S, M. Batzer 469,890 

Regulator, See Pressure regulator. Pumpregu-. 

lator. 
Removing obstructions, apparatus for, W. B, 

McLaltl 489,541 

ElVBtlngtool, B. F. Kline 48«,608 

Rock drill, steam, T, F. Farrell 4S»,«7I 

Roda, macbiue for cutting, pointing, andahaping, 

J. W. K, Johnson '439.586 

Roller. See Land r{}]ler. 

Rubber stamps or casts, makirig. W. P. Bamea.,.. 469,448 

Sash fastener, J, P, H, GastrelL 489,735 

Saeh fastener, R. E, Sweeny 4^'^ 

Sash holder, Hathaway & Elkins 489,476 

Saw gauge, C. E, King 4M,8i7 

Sawa, device for side swaging and setting, J. 

Scherer ,T^,,,. 489.663 

Screen, See Firescreen, 

Seaming machine, can, Ifendall ftSchaake.. 46^484 

Seat, See Car seat. Vehicle seat. 

Sewing machine needle, F, J, Frecae 488,800 

Sewing machine needle, drawer. H. B. Bsaington, 4ra,5£8 

Shears, C. C. Nagle 7 iS*" 

Sheet metal moulding machine, C. D, Pruden,.,.. 4^^.^ 
Ships at aea, apparatua for coaling, P. B, Low., . , , 469.749 

Shoe nail, C, Eisiocomb 489,648 

Show case, J. W. Blackledge 439.706 

Signal. Sec Railway signal. 

Sink and bath tub, M, A, Llnder 480.485 

Sink or basin trap. W, Kerr 489,«S9 

Smoke arrester. Parkin & Bom 4S9.71S 

Smokeless furnace. J, V, Burke 489,763 

Snap hook, H. P, Richards 489.aB 

Soldering machine, J, Wehrltn 4li».618 

Sole leveling machine. West & Clark ^'''•Sl 

Sole trimming machine, S, Koag, Jr. ,.,.....,.,... . w©.?™ 

Solutions, regenerating, F, Gruessner, ,,.,,.,- 469,032 

Sound recording instrument, E, L, Wilson ^®'2S 

Spark arreater, C. O, Heggem 4«8,866 

Spongea, brushes, etc, substitute for, W. U, Tay- 
lor 489,6m 

Sprayer, portable, J, B. A Ibinson- . ............. .... , 46^780 

Spring jack switch. (;. E. Scribner 46B,67f» 

Spring protection, H. A, Gnrben 489C649 

Stapling machine, ID. G. Cob en 46e,ral 

starching machine, C, J, Dion 469,656 

Station Indicator, ,1 B, Ragan 469,498 

Stave sawing machine, B, D, Whitney 489,772 

Steam boiler, T, E, McNeill 489,711J 

I Steam generator, R,0. Packard 469,495 

Steam generator, W J, Rauton 489,689 

Stop motion for rotary machine parts, W. O. 

Sraln 439.849 

Stopper. See Bottle atopper. 

Store service apparatua, D, IJppy.... ....,,.,,.,., 4e9,5SP7 

Stove, baac heating Jl, 7... Ball 489Mt 

Stove, vapor, C, M. Hollingsworth 489,477 

Stovepipe joint, L, S- Bonbral'e 4g(,!«l 

Straightening machine. H. B. A, Keteer *&Mi 

Strainer tea, E. Dillingham 481^468 

strap. Sec Hitching strap. 

Strlkitlg bag drum, F, Medart 489.M 

Sugar, obtaining, C. StefTen 48^879 

Supporter, See Garment supporter. 

Suspender end, G, W, Baidwin 489,727 

gnapendor end cast-otr, G, E, Adama 489,445, 469,588 

anapension device, W,C. Jennings,.,,.,,.,... 46^630 

Switch. See Electrical switch. Interlocking 
switch. Loop switch. EMUwar BWlttib. Bprlog 
jaoMwltall. 
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Syringe tube holder, J. C. Parker 489,544 

Table. See Extension table. 

Telephone attachment, J. L. Davidson 489,603 

Telephone excbaiiaes, spring jack switch for, 
Scribner & Patterson 

Thrasher and card, combined flax, J. McGrath 

Thrashing machine concave, R. N. Watts 

Throw-out, J. F.Guthrie, Jr 

Ticket holder. P. W. Casler 

Time detector, watchman 's, O. E. Hausburg 

Tin from solutions, precipitatmt; oxide of, C. Ij. 
C. Bertou 

Tire, cycle wheel, 6' . 8 weetland 

Tobacco form, plug, E. A. Hancock ct ai 

Tobacco press, T. Hill 

Tool, combination, C. C. Reynolds 

Tool holder, A. A . Griffin 

Torch, plumber's, J. C. Walsh 

Toy money bank, registering, C . A.' Bailey 

Track sanding apparatus, C. W. Sherburne 

Traction engine, B. Holt 

Train brake, automatic, W. B. Guernsey 

Transom lifter^ J. D. Carmody 

Trap. See Animal trap. 

Trough. See Feed trough. 

Truck and means for automatically arresting the 
same, ear, C. H. GrifBn 

Truck and stand, barrel, C. D. Juvinall et al 

Truck, electric car, T, IVipp 

Trunk, W. Denbard, Jr 

Trunk handle, F. W. LeimbeiTger 

Trunk, wardrobe, Urmy 3c Huetiier 

Tug, hame, W. A. Bums 

Typesetting machine, H. C. & S. D. Snoddy 

Typewriting machine, H. W. Merritt 

Typewriting machine, G. B. Webb. . 489,514, 

Valve, T. P. Ford 

Valve attachment, electro-steam, J. H. Crosby... 

Valve, balanced slide, C. o. Heegem 

Valve, ferm enting tub, S. S. Johnson 

Valve gear, O. Stephens 

Valve, reducing pressure, E. J. Wood 

Vehicle brake lever, G. Butl er. 

Vehicle brake mechanism, J. B. Upton 

Vehicle clip. H. H. Young 

Vehicle bcand brace, J. Zoulek 

Vehicle running gear, W . B . Phillips 

Vehicle sand band, Sweetland & Faulks 

Vebicle«eat, J. Rucb 

Vehicle, side spring, J. J. Gilbert 

Vehicle top operating device, E. G. Rauch et aL.. 

Velocipede. A. F. Vorkeller 

Velocipede, J. F. Whitaker 

Velocipede saddle. Rich & Sager 

Vending machine, J. A. Poff 

Ventilator. See Electrically-controlled ventila- 
tor. 

Ventilator, W. H. A. Davidson 

Wagon bolster standard, J. A. Critzer 

Wagon bolster standard, A. Miller 

Wagon, lunch, T. H. Buckley 

Wagon shoveling board, J. E. Garside 

Walls of buildings, securing sheet metal fronts 
to the, P. A. Deslauriers 

Washer. See Ore washer. 

Washing and sizing machine, E. G. & E. D. Ham- 
mond 

Washing machine, A. Halatenbach 

Washing machine, G. K. Helldorfer 

Washing machine, S.B. Letson 

Washing machine, M. Roberts 

Watch balance, non-magnetic, C. F. Carpenter... . 

Water gauge, H. S. Graber 

Water heater and shower bath, combined, J. 
Pellow 

Water-ways, reversible gate for, G. W. Dorrance. 

Webs of fabric longitudinally and stitching the 
edges, machine for doubling, E. T. Marble 
et al 

Welding plow irons, machine for, A. M. ErickSan 

Wheel. See Car wheel. Wind wheel. 

Wheel, W. L. Casaday 

Wheel, Thomas & Hiser 

Wind wheel, M. B. Williams 

Wire drawing machine, G. B. Lamb 

Wire reeling and stretching machine, Rowlett & 

Robinson 

Work box, E. T. Ramer 

Wrench. See I*ipe wrench. 

Wrench, G. W. Bufford 

Wrench, S. Gaaser 

Wrench, G . W. Martin 

Zincoxidefrom sulphite or sulphate of zinc, pro- 
ducing, R. F. Wenninger 

Zinc, producing metallic, P.C.Choate .489,460, 



489.571 

489,493 
489,724 
489,530 
489.«27 
48fl,532 

489,624 
489,509 
489,900 
489,741 
489,875 
489,678 
489,513 
489,860 
489,720 
489,811 
489,899 
489,846 



489,473 
489,746 
489,883 
489,732 
489,820 
489,699 
489,706 
489,834 
489,871 
489,701 
489,799 
489,464 
489.867 
489.868 
489,836 
489,515 
489.456 
489,839 
489,717 
489.778 
489.6tiS 
489,838 
489,51 J9 
489,673 
489,7136 
489,810 
489,615 
489,531 
489,830 



489,4(56 



489,824 
489,8ft? 
489.52i? 



489,738 
489.475 
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Inside Page, each inaei-tion - - 75 cents a line 
Back I'nge, each insertion - - - - $1.00 a lane 

The above are charges per a^ate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
'nent, as the letter press. Advei-tisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issxie. 
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489.468 
489,880 
489,885 
489,588 

489,8J7 
489,593 

489,454 
489,605 



489,878 
489,481 



DESIGNS. 

Badge, J. Allan 

Badge, I. Bedicbimer 

Badge, J. R. -Lee 

Bottle or flask, P.Fahmey 

Box, A. E. Seligsr 

Buckle, D. Harrisou 

Car center plate, D. L. Barnes 

Chatelaine, M. C. Scherer 

Clock case, A. O.Jennings 

Coffin handle socicet plate, O. McCarthy 

Counter wall fixture, W. C. Huss 

Curtain, J. C. Earnshaw 

Cushion, inflated, R. T. Vamum 

Dish, T. Haviland 22.117, 

Flag holder, H. V. Holmes 

Jar, J. E. Lee 

Perfumery holder, H. J. Geer 

Range, cooking, W. W. Culver 

Hule, measuring, W. H. Goldsberry 

Spoon handle, A. F. Jackson 

Stove mat, J. F. Lockwood 

Tape, G. N. Steere , 

Thimble, M. C. Scherer 

Type, font of, G. F. Schroeder 

Vending machine case, R. Mills 

Vessel, J. E. Miller 

Wall paper, J. Twyman , 

Wash bowls, ornamentation of stationary, C. H. 
Moore 



22,109 
22,108 
22,110 
22,118 
22,118 
22,111 
22,130 
22,107 
22,125 
22,129 
22,127 
22,120 
22,121 
22,118 
22,128 
22,116 
22,112 
22,131 
22,124 
22,106 
22,123 
22.119 
82,106 
22,104 

!B,1U 
22,103 

22,122 




TRADE MARKS. 

Beer and ale, Beadleston & Woerz 

Boots and shoes, Hine & liynch — 

Boots and shoes, J. S. Nelson & Son Shoe Com- 
pany 

Boots and shoes, 1. Prouty & Co 

Cornsbellera, Kingsland & Douglas Manufactur- 
ing Company 

Cosmetics, Nielsen & Wyler 

Cotton, wool, and silk fahrics, Gladstone Manu- 
facturing Co 

Flour, hominy, and commeal, wheat, graham, rye, 
and huckwheat. Minneapolis Grain and Feed 
Co 

Flour, wheat. North Dakota Milling Company 

Food, animal, S, D. Goodrich 

Fuel, diemical , P. B. Tarbel 

Glass, known as pi cture, window, coffin, car, coach, 
stwe, and showcase glaas, sheet. Chambers 
Glass Company 

Grease and hiacking, harness, A. Cterstner 

Gum, chewing, Boes & Hoover Co 

Hair eradicators, C. A. Vogeler Co 

Insect powder, M. A. Hawley 

Liniment for the cure of rheumatism, M. Blacki- 
stone 

Medicine for the cure of rheumatism, Brahma 
Medicine Company 

Overalls, pantaloons, shirts, and drawers, men's. 
Rice, Stii & Co 

Oysters, raw and processed, W. A. Wheatley 

Paper receptacle, toilet. Steel Edge Stamping and 
Retinning Company 

Pine wood, distilled products of. Imperial Pine 
Product Company 

Polish, furniture, F. F. Fluhrer 

Remedy for female diseases, a powder to be used 
as a. Home Medical Company 

Sewing machines and their attachments. Domestic 
Sewing Machine Company 22,327, 

Sewing machines and their attachments. New 
Tork Sewing Machine and Manufacturing 



22,301 



22,302 
22,303 



22.336 
32,310 



22,304 



22,320 
22,319 
22,317 
22,314 



22,324 
22,315 

22,305 
22,309 
22,316 

22,307 

22,306 

22,337 
22,318 



22,312 
22,313 



22,308 
22,328 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 

Model and Exitei'iinental Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 

New YorkStencilWks. IOC Nassau St., N.Y 




LIFE SAVING DEVICES. — A COL- 



lection of suggestions of devices for communicating be- 
tween the shore and stranded vessels, offered to the 
I'Ondon DaUy Graphic by various correspondents. Wit.h 
100 illustrations. Contained in SCIENTIFIC American 
StTPPLEMKNT, Nos. 848. 849* 850. 851» 853, 
854,861, 8fi3, 864, 869» 871, 874 and 884. 
Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newsdealers. 



ONLY 

25 
CENTS 

Stamps 
Accepted. 



A Practical Little Book. 

" HOW TO MAKE A I H.P. 

MOTOR OR DYNAMO." 

Illustrated with plans and all details. 
18ParkKrw.'N.T. EleCtFiCal ^M 



SPECIAL NOTICE! 

Two handsome photo-engraved display sheets 

entitled, 

"Recent Improvements In Air Compr^sors," 

"Recent Improvements in Rock Drills," 

mailed free to any one who will cut out this 

advertisement and mail it to us with his name 

and address. 

ingersoll-Sergeant Drill Co. 

No. 10 Park Place, New Yort, U.S.A. 



ROCK DRILLS t 

AIR COMPRESSORS & 

GENERAL MACHINERY for ^;' 

ININCTUNNELING.^ 

RAND DRILL Co 23 Park Place NEwroRKm'* 



TRAINING OF HORSES. — AN EX- 

planation, by means of pictures and short descriptions, 
of the chief lessons in the fancy training of horses for 
military service. The piaffe, the passage, the gaIopp»de, 
the pirouette, the terre-a-terre, the pelade, the niezair, 
the courbette, the croupade, the ballotade. the capriole. 
With 11 illustrations. Contained in scientific Amer- 
ican SUPPLEMENT, No. 879. Pricc 10 cents. To be 
had at this office and from all newsdealers. 



,VnUFA"ture„ ap SPRI NGS "fif 

VI O.ffllMW/UIDSTt.C-'- OF EVER/ DESCRIPTION 

240 & 242 W 29L" ST NEW-YORK 



VITRIFIED BRICK. 

An indestructible product, impervious to water and 
acids, for room linings and flooring. Especially useful 
in chemical works for lining Digesters. 

NEW YORK BRICK AND PAVING CO., 

SYRACUSE, N. Y. 




The AUTOQEAPHIC 
EEQISTEE. 

A liabor -Saving 
BusinesH System. 

Enforcing Honesty 
and Accuracy. 

Aatographic Register Co. 
150 E. Monroe Street, 
CHICAGO, IL.I.. 

Send for catalogae & price HH. 



Chicago 



PERFORATORS OF ALL METALS 

For Cotton, Oil and Bice Mills, Sugar Houses, Distilleries, Phosphate and Fertillzar 
Worts, Mining and concentrating. Gas and Water Works, Elevators, llireshars. Sepa- 
rators, Com Shellers. and all kinds of Grain Cleaning Machinery. Heavy steel and Iron 
Plates and Cylinders for Screening Ore, Coal, Stone. For Filters, Strainers, Ventila- 
tors, Oil, Gas and Vapor Stoves and all special purposes. Special sizevtor Coffee Clean- 
ing and Boasting Machinery. Perforated Tin and Brass. 

The Harrington & King I'ert'orating Co., Chicago, and 284 Pearl St.,N.Y 



CHUCKS. 



Catalogue No. 12, just issued 
with over 4C new illustrations 

— — sent free. Address, 

The Cuahmaa Chnek Co., Hartloru, Conn. 



FOOT POWER LATHES 

For EUctrical and Ex- 
perimental "Work. 
For Gunsmiths & Tool 
Makers^ For General 
Machine Shop Work. 

High Grade Tools; 
elegant in design, su- 

Iierlor in oonatruction. The best foot power 
athes made, and quality conadered, the 
cheapest. Send for cataloime and prices. 
W. F. & John Barnes Co., 1999 Ruby St., Rockford,Ill. 





?8uUSEeRINDST0NES? 

If so, we can supply you. All sizes 
inotinted and unmounted,- always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. |^" Ask for catalogue. 
The < liEVEIiAND 8T0NE CO, 
2d Floor, WilsMre, Cleveland, 0. 



MECHANICS' TOOLS. 

If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is a very elaborate and com- 
plete book of 704 pages, handsomely bound in cloth. 
The book will be sent to any part of the world, pre- 
paid, on receipt of $1.00, and the money thus paid 
win be refunded with the first purchase amounting 
to $10:00 or over. Every manufacturer and amateur 
should have this catalogue, even if they do not in- 
tend buying their Tools and Supplies of us. 

MONTGOMERY *fc CO., Fine Tools, 
105 Fulton Street, New York City, N, Y, 



Company 22,329 to 22,334 



Tin plates, feme plates, tin taggers, black taggers, 
and sheet metal and solder, E. L. Parker & Co. 

Tobacco, plug. D. H. Spencer & Son 

Toilet water, D'OrmidorA Co. 



Valves and steam patting, Jenkins Bros.. 
Whisky, rye, Mayer Sons & Co 



22,325 
22,321 
32,3U 
22,335 

22,323 



A printed copy of ^he specification and drawing of 
toy patent itttheroTegoinglist, or any patent In print 
issued since 1863, will be furnished from this ofBce for 
25 cents. In ordering please state the oame and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foinglist, provided they are simpla at a coat of $40 each. 
f complicated the cost will be a little more. For full 
iDstructions address Munn & Co.. 361 Broadway. New 
York. Other f oreigQ patente may also be obtained. 



,^-pPOVED CHARTER" 

llVirj 2TD 50 ACTUALH P ' 



uW CALDWELL & Son 

:end FQil CAt ALUGut.n- 50LE M'F'R'S. 

WASHINGTON & UNION 5T5. CHICAGO. ILCS. 



FREE SITES TO SUBSTANTIAL 

MANUFACTURING ENTERPRISES 

in fee rapidly growmg towns of Virginia and West Vir- 
ginia, situated along the lines of tlie Norfolk &. Western 
Railroad, possessing CHEAP IRON, cheap lumber, 
CHEAP FUEL, and RAILROAD PACiLiTiKS Address 
J. H, DINGEE, 333 Walnut St., Philadelphia, Pa. 




INVENTORS' IDEAS 



put into practical 

working shaPe by 

MILl.IKEN & D'AMOUR, 

Cor. John and ButCh Streets, New York Citt 
Machinists^ Pattern and Model Makers. 




"ECONOMY IS WEALTH." 

CanvaaaerB wanted tosell the Nt'W Mo- 
del Mall Typewriter, Why will 
people bny a|iO0 mitcbinewheii $30 will 
purcliaB« a better one! Send for illustraLed 
catxlogae and termB to County Agents. 
Addrefts N. TYPE WRITER CO. 
611 Ws^bittKton Street. Boaton, Mass. 
Mention Scaejitific American, 



In all shapes. Manufactured by 

Gowles Electric Smelting and Alnminmii Oo., 

Correspondence solicited. LOCKPORT, N. T. 



RIFE'S AUTOMATIC 
HYDRAULIC ENGINE QR RAM 

SUPPLYING WATER FOR 

Irrigation, Small Towns, Railroad Tanks, 

Factories, Steam Mills Dairies, Country 

Residences, Stock Yards, etc. Automatic, 

Efficient, DuraUe, ana 

Inexpensive. Send for 

fully illus. catalogue. 

^^^See illustrated notice 

i*i Sci. Am., p. 5. July 5, '90. 




Rlfe'a 
Mfsr, 



Hydraulic Enfrlne 
Co., iioaiiokei Ta. 



HISTORY OF THE PARACHUTE — 

A most interesting paper to aeronauts, by Gaston Tis- 
sandier. Illustrated with 6 figures. ContHined in SCIEN- 
TIFIC American Supplement, No. 885. Price 10 
cents. To be had at this office and from all newsdealers. 




Kfi'f'J='-.''vS^''cS 



AND CHICAGO. 

All Drawing Instruments 
for Schools. Quality war- 
ranted, prices low, corres- 
pondence invited. 

iic*^ Send for Catalogue. 




FUELS AND THEIR USE— A PRESI- 

dential address before the Society of Chemical Industry, 
by J. Emerson Reynolds, M.D., discussing the modem 
developments of the fuels coal, peat and petroleum. 
Gasification of coal. Natural gas. Gasified petroleum. 
Contained in Scientific American Supplement, 
No. 868. Price 10 cents. To be had at this offlo« and 
from all newsdealers. 




ENGINE CASTINGS 

from 3^ to 6 horse power, in 
rough or finished. Upright, 
Horizontal and Marine. 
8 nnil 16 l.izlit Dynamo. 
Simple and Fan Motor Cast- 
ings or Finished Machines. 

Latbe l.'nstiiign. 

Send stamp for new Catalogue. 

PALMER KKOS., 

Mianus* Conn. 




CHAPMAN VALVE MANUFACTURINO COMPANY, 

MANUFACTURERS OF 

For STEAM. WATEIt, GAm, AMMONIA, OIL, ACID, Etc.! also 

We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Pounds 

Pressure and Upwards. 

(ienernl OBce and Works, INI>1AN ORCHARD, MASS. 

Treasurer's ) »3 Kl LBV STREET, CiiicaEO>„^ wi!',iT 1.AKF strf.ft 

OfBce, J BOSTON. OIBce, J-** "EST LAKt blKHHl. 

W ^li work Quaratitttd. smi Jar OirouUm and PrUea. ,gi 




LIBHTNINBWELL'SINKINB 

MACHHEIV MAKUFICTUIIEIS. 

Hyrdaulic, Jetting, Revolving, AxteslaQj 

Diamond Prospecting Tools, Enginea, Boilets, 

Wiud Mills, Pumps. Encyclopedia* 1,000 

-** engravings, Earth's Strata, DetermU 

DftticD quality water; mailed,S5c. 

The Aroerlean Well Works, 

Aurora, 111, 
ll&lS8.Canat 
St., Cble-^a, UL 

DallaB, Texak 




OIL WELL SUPPLY CO. 

91 & 92 \rATER STREET, 

Pittsburg, Pa., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Corda?e, Drilling Tools, eta 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





W.OOL WASHERS, 

WARP DYEING AND SIZINCi MACHINES, 

PATENT RUBBER COVERED .sttUEEZE 

ROLLS, 

POWER WRINGERS FOR HO!«IER¥ AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 




SCIENTIFIC EXPERIMENTS. — DB- 

ecription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the ^ve-pointed star, the 
sum of the aisles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in Scibntipic Ameri- 
can Supplement, No. HK?*. Price 10 cents. To be 
had at this office and from all newsdealers. 




liShimer Cutter Heads 



45,000 SOLD. 

To work Car Siding, Floorin 
\ias and Ship Lap; to 
Mould Doors, Sash and 
Blinds. Cope Heads to 
match. 

Snm*] 3. Slilm^r & Snoi, 
Centre St., Milton, Pa. 



Ceil. 




ICE-HOUSE AND GOLD ROOM.-BY R. 

Q. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this ofBce 
and from all newsdealers. 



THE GLOBE AUTOMATIC INJECTOR 




The Latest and Best 
HOILER FEEDER 
Ilestarting, 

Simple, 

Positive. 

Eagle Lubricator Co., 

108 Canal Street, 

CLEVELAND, O. 



CHEMISTRT AND BACTERIOLOGS 

of the Fermentation Industries: Recent Contributions 
to.— By Percy fe\ lil-ankland, Ph.D. Two most interest- 
ing lectures on some ot the more important methods of 
study that have yielded so abundant fruit during recent 
vears, in all departments of bacteriology. With 16 illus- 
trations. Contained in Scientific American Supple- 
ment, Nos. 883 and 884. Price 10 cents each. To be 
had at this o£Bce and from all newsdealers. 




piBlTy|uj|Bl|||SSp| 



Subscribe for the Scientific 
American. No one should be 
without it. Copies should 
be preserved in fl" 
Fully illnstratecl. 
Terms f3 per 

year. - ^^^^^ 

Address^^^lH^^^^H^^^^ CaveatSi 
^^^^WF^ ^M^^^ Trade Marks, 
*£2-> ^A .^^^T^ Copyrights, 

' Designs, etc. 
Handbook and information 
concerning Patents sent free of 
charge. Oldest bureau for securing Patents in 
America. Over 100,000 applications have been 
nied by MUWII 4 Co., 861 Broadway, N. Y. 




DC»TTV Pianos. Organs, S33 up. Want ajfents. 
OCHI I I Cat'K tree. DanlF.Beatty.Wasbton. N.J. 
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FowiiiUd. by Mathew Carey, Vi5L. 

HENRY CAReV~BAIRD St. CO. 

iDdnslrJtl PabliHhen, Bookuvllfiraf mud importers, 

Mil) Wnltitii tiu. J'htladelpblBH, I'a.,* 0. S. A. 

t^'Oiirriew and Rerised Catalo^e ot Practical and 
dcleottfic Boo^fi. M pa^^. Sro^aud our oiher Catako^iiQe 
4nd Circulars,, the wh6]e covering every branch of Sci- 
eune applied to tb« Arta. eent free and free of poatafc« 
to uby ime in any pttrt of the world wtto wlU fuT^iHb hie 



-D^rt^JlXl O "Cofnbustlort of Coal, =LoLh. 12.50. 
v« reco^xiET^Ni Standard Text Boakfi '^" tiku*e impcriant nuh^ 
jccbl. New CditJuD, just rehlj. Addr^at, D. Vnd N^Siruid Cdhi^ 
Mn^T ^t* "l^^^^L Eli^nrj Can; Bi,lrd '0«mpftQT» Piill ulfllptilE. 
IS-a.tar^Bui'dfjlph Co., Fu,fat(sl)enH iDdEftnipolEs uid ChicPi^Q- 



Over 25,000 "Sr.:^^ 

ROPER'S ENGINEERS' HANDr-BOOK. 

Tbe moat comprebeneive and best lUuHtrated book 
erer publUbed in tble country on the steam ICn^ne:^ 
Btat]onur7» Locomotive and Marine, and the Steam Eq* 
tflne Indicator It contains nearly SOU Main Subjects, 
KIG rarf^Tapbs> ^(] Questiuna aud Atiswers, &^ Sujf^es- 
tlona and Itiutruct.ioiiH, ]0& Rules. Formultt and Uzam^ 
plea, 149 Tables, I* UJuetratlons, SI Indicator Dtagramfl 
and Iftl Tecbnlnal Terms. 

Price, postpaid, - $3.50. 

POIt SAL£ BY ALL. Bftft K !<$ K L L E R S« 

1^ DeicHptive Ciil4lotue3 mailed fr§* to any a^Tfas, 

EDWARD MEEKSi Publisher, 

N<h 1012 WAUnjT STREET, PHILADELPHLI. PA. 




THIS WIRE STRAIGHTENER 

will BtralRbten wire from 
1-32 to 1-4 Jnch diameter 
ODd Lb ntcelr made and 
well balanced. 

PRICE «Ji£.O0. 
CHANDLER A, FARQUHAR, 
No. 179 Wa^hlDfEton Street, Itonton, Mas^- 
MWBead for Catalo^e of UacblnUt Supplies, 







BADH OP CURVATURE GEOMETEI 

csliy T>etermiaed.— One of the merles of isaperH on this 
subject, by Prof, C. W. MacCotd, Se,D, In thia contrl- 
butum tbe conchoid 1p considered* With 4 difnres* Con- 
tained in SCTKNTIFIC AUSRirAN BrPPr.Ti^BNT, No. 
884* Prt«e 10 cents. To be had at this ofElce and from 
all newsdealers. 




ARTESIAN 

Wellfl, Oil and Gae Welle, drilled 
by contract to any depth, from GO 
to 3000 feet. We also manufao 
tuiTB and fumiflb cverytblne re^ 
qnired to drill and complete 
name. Portable Horae Power 
and Mounted Bteam DrJUlnff 
Machlnee for 100 to 1,000 feet. 
Write U8 statlngeiactfy wli&tis 
required 4Dd seTid for llhtatrat^ 
«d cataloime. Address 

& OIL WELL SUPPLY C0.» 

Beav>e:r Btbest. New YObk. 



llllfCllTflDfi ^^^ Experimenters CAn obtain val* 
Inf Cn I UnO uable asAlstaDce frorti um tti perfeet- 
Lne their Ideas. Models and patterns a fipeclallv. Write 
US- WM. GAEDAM & 501^38 John St., Now York. 





C. E. HORN & CO. 

Manufacturers and Johbera of 



ELECTRIC BELLS 

CANAL ST. 
U. S 



A. 



63 SO 

Chicago, II 

Tbe cbeapeat^ ejmplest and most efficient 
bfiU manufactured^ 
Do you want our lUufltrttted price il<t"H"! 



TO BUSINESS MEN 

Tbe value of tbe ScimjTjffic amertcax bb an adrer- 
tlslntE medium cannot be overestimati?d» Its cLfCnlatlon 
Is many times greater than that of any slmllat journal 
now publtsbed. It ^a^A Into all the States and Territo- 
ries, and is read In all the principal libraries and readlnjit 
rooma of tbe world. A businoAS man wants sometliin^ 
mere than to see bis advertlsemftut In a printed news- 
paper. He wants clrciilatioa This be bas when he ad- 
vertises In the SclEarrlFic AMERICAN. And do not let 
the advertising a^ent Influence you to substitute some 
other paper for the Sctentific AMERTCATf, wbeu se- 
lectlciK a list of pubilcatlbne in wblcb you decide it le for 
jrour Interest to advert Ise. Thi^ la frequently done for 
the reason that tbe a^eni ^ets a larger commission from 
tbe papers having a small circulation than is allowed on 

tbe SCI^^J^TinC AMEBICAN. 

[t'or rates eee top of drst column of thie paRO or ad- 
dress :(l (7 NN Ot CO.* PubliHberH. 

361 BrondwuLTH, New York 



MILLER gc VAN WINKLE 

STEEL WIREand STEEL SPRINGS 



EHPERED COMPRESMtmriNSIONSPIilNGS 
A SPECIALTY. . 



3 :=^ ^1 
MS— 3S 



0FFICE&W0RKs1?t(j?4BRIDGESt! BROOKLYM, M.Y. 



Gibbs Patent Dust Protector 

protects tbe nose and mouth from In- 
halin>? poleonousduat. invaluable 
in every industry where dust Is 
truublcaomu. TcrtVcf protection 
with pii^TjVcrt ventilation. Inha- 
lation of dust eausee c.:ar»rrlif 
coneumiptlon and manj- other se- 
rious dleordersv Tbousanda in uae. 
Price fl-OCk postpsid Jn U. 8- and 
Canada; |il.fO to loniiKD points. 
Glbbs Renplrniiii' Co., 

31 Lflr Sille St,;cailcago. 




ktmm WHTCE TOOL CO. 




LATEST IMPROVEMENTS- 
NEW STYLE. 
NEW PRICES. 



OEOWINO EAPIDLTin FAVOE 



Correspondeoee solicited with PiLienieeEiand ^un- 
ufacturerH of Useful Household Artlelee and 
Novelties. 0» W* Dennis, 339 Yonge St., Toronto* Ont, 




VANDUZEN^Tt"PIIMP 

THC BIST IN THE WORLD, . 
Pumps An/ Kind of Liquid, 

JLlwbyiln Order^ a«T«r Cilo^t nor 

ro £ixaEE:s. 

200 to 12000 Gillofli par Hour. 
CottS7totT5a»)>. AddroM 

THEVANDUZEN&TIFTGO,, 

~ to 108 E. SMOnd St., ClDdnnitU 0, 



VBubier's Popular Electrician I Mn 

An llliiBtrated mmithly Jonrnsi for *#V* 
tbe smatrur, experlmecter and public, or 

"rVEBYBODY S HAND-B00K"O Co 

F Of Bff-BeTKlCITT. By Edw TrviTert ^i^iMli 

™'l]lBBtratlonB. iSO Fagea. All sbout"""^" 
Electric Beils^ Batteries. HynsTneSs Moiors, RAllwsys, 
Weld Ids, iftc. Post-psld Bonk and FBiiorforlA r^-nU. 

B17BiX:B FUB. CU.» L>T\N, MASS, 



NICKEIi" 



OFFICEL lOGBANojT.NtwYoSBll.SA. 



PLATING 



iifiinr. CMHWGUt OF 



NIMUMCmc-FiMlNG 

SUPPUfS!<PI)LtSmMEHAlERIAl' 

OUTFITS. 



nnill^'^VE Lock Wcnther i^tTips exclave Cold 
UUn wktid. Send atamp for terma, or S!i crtt, for 
complete set. Fir any <loor. AKCntn ^VA^'TEI>. 
P. P, BURCAW & CO., MjumflB., HAZLEIOK, Pa. 




little Giant Water Motor 

Best Water Motor, most pOwerfid and 

efficient macblne on t e market. 

Eleetric Mot«r& and I>y oamos. 

ComblDed Water Motors and Dynamos* 

Cyclone Coflfee Mills f orGrocenj^ nee. 

Combined Uotor and Mill in onecase. 

mn by water or eleotilelty. 

tVriUfor Circulars. 

BELKNAP MOTOR CO., 
83 Plmn St., PortlaJidi Maine U. S. A. 



~pZ)erhaps 
You 



I<OTe Flo-veers! 

There Is but one Magazine in the world devoted exelu* 
sirely to their ealture; ita object la expressed by Its title 



S 



J) 



% witii 

1^ Flower 

It ia edited hy ^ben B. Rex^ord, tbe moat popular 
vriiterof the day In this special line. Ita publish era liave 
been for yeara tbe laiKest Rose Gix>wers lu tbe world., 
while its miaif^rous cantrlbutors and correspoti dents 
give timely and practical bLnte from their own ex- 
perience in a way that never falls to interest and help 
flower people. 

Tht? f^ufaHcriptlon price iHOUly ^^tIK reutiiayear. 
Wbere vlubn pf Six or more fire formed., enen 
member ir«tH a bnndHnnAflnral prRiiiiuuj j tke 
orKanlV'fir vetfi tin nddiilunal prt^ittLuin. 

'*,sxrccKas WITH kloweks" Is a welcome ^ueattOMiay 
InoverSO^ffOdOwer-IOTers' homes, and it asKS an Intro- 
duction into youra. 

y-tiT a free aanaple copy, or further information^ ad- 
dress the publishers. 

Our New Guide for If^contalnlnj; 11)9 pa^es, describing 
a tbouftand varieties of cnolce roaes* of which over a mll- 
Uon were sold last year, will be mailed free On appUca^ 
tion. 

THR l>ING£E ^ CONABD COMPANY, 



ROSE GBOWERS, 



WeHl Clrov^, Pa, 



@^ 




^xnanftion Fftckinra 

for Steam, Water & Ammouta 
are be^t and cbeapest. 

n B L. A N k Y' S 

(Metallic Ivanketft aii^l 
Flan sen 

make everlasting joints. 
H. J. Oelaney dt Co. Mfrs. 

TtlTd& FowW &t«-. UiLwiiuiM>WiH. 



I 




THE DENSMORE 

SURPAtsCsECs THE OL.DER MACHINES Inmanirvrays, butlonon? 
more than In u true and iinlmpajralxle alignment. 
THE Famous CARMBOIB STKBI OO., PltUburgb, are am«iig the 
great conoerafttbat have tidoPteU It, and baT« inst purcHafied the flf teentb* 
Their chief st«i]*<raj}ber, after enliJectiQs a number of tbes^machmesto 
moDthBOf haidnork,BaT8: "Tbe allgnmeDt Is stui perfect." Otu'opei'atois 
ever/where corroboratJ off t la, call th e Dftnsmore 

•'THE WOKliO'S tKKATKST TYPBWBITEK." 

Densmore Typewriter Co., 202 Broadway, New York 



Hatch Chlokens by Steams 
IMPROVED EXCELSIOR IHCUBftTOR 

wiQ do it, Tboosapdj in Bucoessfni oiHT- 

Lofreirt;-pricQd lirst-claji Hbrtcher made, 
w* ftv*t Ousraatecd to b&Lch ft InrK^r percectTife 
ftf fertile upKV at Ihbs (wnt trisa anr other. 
Bead ^ far Ulua. Cfctalo«. Ui^it. U..iiTAHL,^uiazr, liL 





linrE SiTB in eunroT nn row 

Wire lOV 1M IT »OB THB XOSIF. 

in fikiy** ieMMfflifrtf^ OxitaM ttiflf 

JXBtwincMuUiwiHTCtatwwkkc tilk 

flatly miUud, ftdAHcd to ifflit SDd bHTv 

,wiUi a eoiiiTil«t* mivt iht IaUA Lnkpmia 

EtthmMb tu foiTMiitwki torS 



3ay dbtveifnia oar tMxiaww^aAMKn dnlisi 



VELOClTi; OF ICE BOATS. A COL- 

lection of Interesting letters to the editor of the 90i£N- 
TiTic AMBHi[C,AS on the question vf^ the speed of ice 
boats, decnOiistrsLlntz bow and why it itrthat tbeae craft 
sail faster than tbe wind whieh propels theni- llUiatrated 
with 10 explanatory dlaKraius- Contained in hqikntific 
AUEKICAK BUPFI.SMENT, No. t£l4> Frlco 10 cents. 
To be bad at this ofOce and from all newsdealers* 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIE.S.SEND FOR CATALOGUE 

TO CHASBESELERmaker2I8CENTRE5T. 

NEW YORK . 



SAVE MONEY 

»eG HiKh Arm "Ktfnwood'^Sfta.firt 
ft&S Ilit:b Arm "Et^nwuud" SSii^GU 
*GU Ui|^hArin"ArJin^Dn"«XO,&0 
|l4a Bl^hAriii-*Arllnifton"#l&,et> 
The "Kenwood'* is tho latest improv- 
ed and R£8T Rcwin^ mac hint; mu.tlt!. 
Ligh t run n ing. 1< J se leHSt Sel f -set t J ng 
nt^cdlu. Sf^Jf- thread J 11^ HJiiattlo. AiiTti- 
mfttJc bobbin winder. WEirraxitedten 
yifttrs. Allatt&ehmentjjfrec, Weyhlp 
anywhere to anyone in any quantity 

^ I At wholeiiale priees and pay trtjiKht 

lh' i^j V e ten d^yft' free trlul i n yoi.i r ow n home, Ne mont^y 
T^q u ired in advance. Vr u u.] ho v*^\ 1 Standard Singer ma^ 
cbfnes at #ia,&<^ $14.00 and £&«&(k Send at one* 
(or f ree oataloRue. € a pill JirY Bits' UNIONi_ 
1&S^160 W*raBHirrei« St., U 658. CHlCAGO>1XiL 





THIS $11 TO $17 CDEB 

sEWll^(oMACH1l^E rncc 

to examine in jjnr home. Hst aay- 



wbeii. without one etmt in adv 

Warr«nted th^bcAt Acwtnjr utaebllBB 

firiBurt EJbtnl ttiui ibj otbtr hotu* inr olTirDd. 

For FOT ^I1l pkFtltLilui, *t4,, qui tbU fedTOnlH- 

ipini oat iTidAond to ua bi~d>j. Addnu 
AlvaliMf^Cdhflipt. (Sul CihlearisIlL 



AMARVELOFPOWfRSIHPLIClTyXLOWCOST 

flV'W*YSflE(Hr.M0B4ILER.\CFIRE,N(lENGIN[ER,MO 

lICE11SE.no DAWGER.STATIONAST. MARINE AND 

POUTABLE [NSims rnR BOMS PUMPS, FA[T0B1E5 tIC. 

SMALL SIZES A SPECIALTY. • 

SAFETY VAPOR ENGINEGo. 

'"SlV'uc 16 MURRAY ST.NEW\JORI\ , 



ALCOHOL, INFLUENCE OP UJ'ON 

the HuiuAn l^y^tem.— By N, S, (J^yia^ MJ>, An inquiry 
Into the nHiure and efftiots of baveraizes whose eSbential 
Ingredient EsatcuhuL Containod in BciJcN'ji'lifiC Am.e»- 
tCAU ?^UPPl.KJHEsrTt Kn. ^85, t* rice W) cents- To be 
badattbiioEQctfimd ironmll ueif^d^^i'^* 



DUEBER 

SOLID eiLVIRIH 

FREE 

ifl Dufl'b<r,(K]]Hi11Verfi» 
Wftlch to iTery raider cf thli 
ppprr, CUT THIS OUT 
ftDc)*fnd Ittd QB wUh yoDT fuJi 

Baud BdllrtU, MD($ wc 

irill fend yon en?j>f 
- tlegtintf Tkhly 
ili^d^ ff«nul ni 
Du^beT l]lv«tlfi« 
^ ,ir«EctiH by (K- 
-^Ttat for frjtkin]- 
DtlkoD^ ydn ex- 
la* It ui tbe 
ei|7tedi cfllcCj 
uid it yoQ 
iMntlt t b&r- 
K»Jb<lDd«qi»l 
tc Ally fl&.tiO 
Wttch yva 

qnr lairtplff 

prJ«|S.ta^aDd 

vpfeas cliar- 

. get MT\A It U 

yoirr*, Witt llic 

fr^tth *v*aEttd m 

'GT tbff cjuc < n d IQ 
ypirt for tb r nttiTF- 
ient, BloDour pHnU 
_ _ friturtb U« that y(Hi 
. cihrelijm tbtwjlchBt 
■njrtJmc wtlhln one vear 
J L n dt uLtflfactor^, trd tf yHi 
AeMorcaDH tha «altt 4f S^t wt 
wUT H V y"] CD' frte. Wn L» at on cfi as wtisliaMBendoatBainplnror 

'"?'" THUIATIONAL MFB, A IMPORTIHQ CO,, 
oniT- 334 Oearoorn St., Ch)cs80,lU>- 




lotMAGK LANTERNS 

- With Oil lamp.s have no equ,;, 

.Views Of ^llsubjeu. 



Model & Experimental Work 

Blectrlcal and .lluuhanlcal. ELECTRIC CUTTEK CO., 
US Elm Street, New York City. B. D'Auouh (formerly 
of MlllLken, D'Amour &. Co.), Supt, 



— - — , DEFIANCE. OHIO. U.S.A. 
'=^^" BUILDERS OF —-,"- 

.1'^- HUB, SPOKE;";! 
WHEEUBENDING, 
WAGON,CARRIAGE 
\~AND HOOP ~ 
^1 MACHINERY, i 




WATER 

Send fop our fine 
larg« PAMPHLET 



JAMES LEFFEL & CO., 

SPRINGFIELD, OHIO. U.S. A. 

WHEELS 



TRADES UNIONS. THE TENDENCY 

of.- By Herbert ftf^Dcer. An aWe paper, paintlnif out 
the litenK difflctiltlet» mf (lenhni: with complex ««>ciHl 
question?- Coui.alned In SClBNTIifiO AaiSKtCAh' SUP- 
PT.EMICNT. No. 801* Price ill Cents. To be bad at tbi» 
office and frimi all n^Wbdealeru- . 



NOW READY! 

A NEW AND VALUABLE BbOK. 




IWt5T FRias CUAHtMTEI 

L. MANASSE 

3 MADiiOWCHiaco 11 



DRILL GHUGKS. 



Write "THE PRATT CHUCK COJ' ClaTvillc, N. T., U. S. A., for 
free lUustrated eat*lcigne of POSITIVIJ DRIVING IJWfl-l, 
(;IIlK;K-i. sliowlDf the tmiy perfect B^tem ever devmed tor 
hQidIcK ftna artving dritla. 
Farelirii .AffencJ^M 3 Ph. Roiix et Cle,, 54 BoaievBrd dn Tflmple, ParlB, finance. '.K. Sonuetithal, Jr., Nuea Prom- 
miade, No. 6, Berlin. GerDiui?. 8elt£, SoDuentbal A Co.. 85 Qae^n Victoria BtrAfit. liOndon. E. C, En^l»iid. 



12,000 HecelplR, 6S0 Pacea, Price #5, 

Tills splendid work contsUne a careful compila- 
tion of tbe most useful Keceipts and Keplies given 
in the Notes ana Queries of uorreepondentsaepub- 
lisliod in the ScleiKf (Ic Amcriciiii during the 
jjaat flfty years : together with many valuable and 
I m ports nt add i ti ons. 

Over Twelve TtioiiMind selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kiud ever placed be- 
fore tbe public. 

The work may be regarded as the product of the 
studies and practlcalexperieuceof the ablest chem- 
ists and workers Iri all parts of the world ; tbe in- 
foj'matioii yriveii l>ciTig of tbe highest value, ar- 
ranged and condensed in concise form ootivenient 
(or ready use. 

Almost every inquiry that can be thought of, 
reliiUng to foriBulii; ueeil in the various manufae- 
ttirlTig Industries, will here be found answered. 

Instructions for working many ditfereot pro- 
cesses in the ai-ts are given. 

It is impossible within tlie limits of a prospectus 
to give more than an outline of a few features ot 
so e I tensive a worli. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier mache ; how 
to make paper water proof and lire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
Up cutlery, silverware; bow to make lumitioua 
paper, pholograpb papers, et^. 

Under the head of InliE we have nearly 450 re- 
ceipts, including tbe finest and best writing inks 
Of all colors, drawing ipks, lunninous inks, itiviBl. 
ble Inks, gold, sliver and bronze ink«. white inks; 
directions for removal of inks; restoration of 
faded inks, etc, 

,. Under the head o( Alloys over TOO receipts are 
^ven. covering a vast amount of valuable Inlor- 
mation. 

Ot Cements we have some (500 receipts, which 
Include almost e\'ery known adhesive preparation, 
and tbe modes of use. 

How to make Itubber Stamps forms thesubjeot 
of a most ^"alurtble practical article, in which tbe 
complete process is descrH>ed in such clear and ex- 
plicit terms that ariy inteihgent person may reajdll^ 
learn the art. 

For Lacquers there are 120 I'eceipts : Electro-Me- 
tallurgy, 135 receipts; Bronzing, 127 receipts; Pho. 
togiaphy and Microscopy are represented by (300 
receipts. 

Under tbe head of Etching there are ^ receipts, 
emtjracinj^ practical directions for tiic production 
of engravings and printing plates ot drawings. 

Paints, Pigments and vamisbes furpisb ovear 
SOO receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are gnen, tbe scope being very broad, embra oin 
tbe removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, ijiass, leather, metals, 
and the restoration and preservation of all kinds 
o( objects and materials. 

In (^jsmeties and Perfumery some 500 receipts 
are given. 

Soaps have nearly 30t> receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that le of 
pnictical value in their respective callings. 

Those who are in search olLin dependent business 
or employment, relating to the home manufacture 
of sample articles, will End ifi it hundreds of most 
excellent suggestions. 

t^* Send for dfjcrlpt-itw Hrcuittr. 

MtTNN &, CO., Publishers, 

SOIEHTn^O AMEEIOAN OFFICE, 

361 BroadwiiT. Ki>w York. 






AS.S^ iJAiJT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jonps Bms. E Co,. Ci 
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'^ffbpcriTSCTncTita. 



Inside Pa^e. ench insei'tion - - 75 centN a line 
Hack Pncp, ench insertion - - - - $1.00 aline 

The above are charges per agate line— about eight 
words per line. 'J'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the followine week's issue. 




OVERMAN WHEEL CO. 

BOSTON. WASHINGTON. SENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 

OHICAaO. NEW YORK. PHILADELPHIA. 



"SpiirPolilei"ffii(lSmfs, 

Patented M ay 10, July 19, 1887 ; Oct. 29 , 1889 ; 
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 39, 1892. 
Its Advantagres are : 

1. Strongerthan acommon screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forged, instead 
of Our, leaves on its entire surface a 
metallic skin. 

(^^ Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. 1. 



SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientii'ic 
American Supplement can be had at this office for 
10 cents. Also to be bad of newsdealers in all parts of 
the country. 



T5SWILMOT4HOBBS MFC. COMPANY 




HOT ROLLED BAND. STRIPS 
«!ffi PLATE STEEL. 

fiREAT ACCURACY OF GAUSE WIDTH tHE UNIFORMITY ™ 
OF SUALirt WILl. ALWAYS BE MAINTAIHED ' 

AisoTHE EllEIRATIPlfliBHT Si!ltFMI_"»AHilAlH! 



COLD ROLLED SHEIT AND STRIP STEEL 




LARSE CONTRACTS SOLICITED FOR AUTOMATlC.HEAV Y & DtfnCUirSBEET METAL 
tlANKEO, STAMPED » DRAWN WOBK.TUBES Be. NICKEL » BRASS PIATINB, 
TINNINB.JAPANNING & DIE MAKING. BRIDGEPORT, CONN. 



EXPERT MODEL MAKING.'^^ntJ^'^^'' 

.1. C. Seyl, Prop. Chicago Model Works, Chicago, 111., 179 
K. Madison St. Write for Catalogue of Model Supplies. 

BATES ROCK & ORE BREAKER 

Capacity n p to 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send fortlatalogues. 

GATES IRON WORKS, 

50C'So.(;liiiton f^tt, Chicago 

136 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mass 




THE GRIFFIN MILL 

A perfect pulverizer of all refractory sub- 
stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustrated pamphlet address 

BRADLEY FERTILIZER CO.. 92 Sfate St., Boston. 



SA U/ Q Wanted 50,000 Sawyers Q A U/ O 
** »w w and Lumbermen to ^ r\ wW ^^ 
A send us their full address for a copy of Em- _ 
erson's ICF" Book of SA \VS. new 189"^ edi- A 
tion. We are first to introduce Natural r^ 
WGas for heatini^and tempering Saws with % Aff 
wonderful eflect xjpon improving their qua- wlf 
_ lity and toughness, enabling us to reduce _ 
O prices. Address K.lfERWUN, S'.HirU O 
O «&: CO. (Limited), Beaver Falls. Pa. O 




All ARITHMETICAL 
/^l-,!-, PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
6oper cent of time and entire- 
ly relieves mental and ner- 
vous strain. . Adapted to all 
commercial and scientifi c 
computation. Why don't you 
get one ? Write for pamphlet. 
FELT & TARRANT AAFG. CO. 
52-56 Illinois St. Chicago. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from BO 
to 75 110-voIt incandesceirt lamps, or of being used as a 
5 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scicntijic American, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and. amateurs 
whoiiesire to construct a simple dynamo for their own 
use, but who do not care to enter into the sub.iect scien- 
tifically. With 24 illustrations. Contained in S<'ip:ntific 
American suppi.emp;nt. No. 865. PricelOcents. To 
be had at this office and from all newsdealers. 




i NICKEL 

C AND 

I ELECTRO -PLATING 

8 Apparatus and Material. 

7, THE 

> Hanson & VanViiiHe Co. 
° Newark, N. J. 

•§ 81 Liberty St., N. Y. 
.5 23 S. Canal Street, 
S Chicago. 



KODAKS 

/^or Snapshots Out-Doors, 

For Time Exposures In-Doors, 

For Flash-Lights at Night, 

'~pV|/:i Illtlinf* ^^^ ^^^ most compact 

I lie ^UIllUl camera made. Perfectly 

. \C r\i\^\r a. . adapted to hand or tripod 

rvuuclIS.» • use. Can be used with roll 

films or glass plates. Fitted -with focusing index 

and counter for exposures. 



$40 a,nd. $50. 



( Send For 
\ Catalogue. 



EASTriAN KODAK CO., 
Rochester, N. Y. 




[^SaElS* S,ilJ,L,») <iaSK»"iaSK»"^CTK»"^CTK»'S^^^<iaSK»"iaSK»"iaSK»''*^SK»"»3«l^=^ 



No one ever wrote 



1000 Letters ^" «°"^ 



that is, unless they first wrote one and then copied the rest on an 

Invented by Thos, A, Edison. ForDallyOffice Use in dupUeatingboth handwriting and typewriting 
AnyTaody can operate it. Simple— Compact-Cleanly—Cheap. Kiitlorsed by over 90,0flO aNerN. 
Catalogues and Samples of w ork sent free upon application. Manufactured only by the A , B. 1)1 ('li 
CO., 154 E.l.akeSt, Chicago. Branch Offices, 47 Nassau St., N. Y. City, 117So. Fifth St., Phila. v 




S cientific g ook (Jatalogue 



UECENTLY PUBLISHED. 

Oar new catalOKue containinc over iOU pages, inchid- 
tng works on more than fifty different subjects. \V ill be 
mailed tree to any address on application. 

»IUNN *fc C«>-, Publishers ScientiHc American. 

'M\\ Uroadway, New \'ork. 



Great BAL^^t^oreBreaker 



13 3 FULTON ST. 

W.CHICAGO ILL. 

«c2WALLST NEW YORK 



ty Mention the Scientific American. 




ATENTS! 



MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patentp 
for Inventors. 
In this line of business they have had forty-fi.i^e years- 
exveriencf, and now have inteqimlcd UtcHitifs for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
it Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale or 
Patents* etc. 

We also send, free of charoe.. a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
mUNN *fc CO., Solicitors of Patents, 

361 Broadway, New York« 
BRANCH OFFICES.— No. 623 and 624 F Street. Pa- 
otflo fiuildioft se»r 7tb Street WMbin«rtoD, D. C. 



"Improvement the Order Of the Age.'' 

The Smith Premier Typewriter 

Embodies the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent, 
All type cleaned in Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

We have 20 branch offlces in the principal cities throughout the United States. 




'^'^^° FOR FINE TOqlSlHEVERYSHOP 

'cA^r^Gir C.H.BESLY& CO. 

ANDAGENcy. CHICAGO, ILL.U.S.A. 




Astronomical Telescopes 

of superior defining power, 

EYE PIECES, etc. 
Manufactured by 
W. *fc D. IH<»GEY, 

418 West 2"th Street, New York. 
J^" Send for catalogue. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



A MODERN BATH. 

The Latest and Best. 
Quick self -heating or Toilet Cabi- 
net in place of Heater. No bath 
room required. Ornamental, inex- 
pensive, complete, practical. Desi- 
rable for city or town. 
Send 2 ct. stamp for catdl., 
The Mosely Folding: 

Bath Tub Co., 
186 So. Canal St., Chicago. 





THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 

Vanduzen PAT. LPUL Oiler 

Keeps Pulley oiled 3 to 4 weeks with one 
filling. C0SL25, 30,40, 50, G5 and 85centa 
eacb. Send Price and TRY ONE. 
State diameter and speed o f Pulley. Will 
send Catalogue free. Mention this paper. 
ITheYA«DIIZEN4TIKTCO.CiBeIiiiiati,0.II.8^ 



Tn lUUCUTIIDC ^^ American wishes a new 
I U in veil I UnOi invention of merit for Europe. 
Has over 20 years experience abroad, large acquaintance, 
highest standing and capital. P.O. Box 2911, Boston, Mass. 



34to 50 H.PJ'Hi; 



Y. RELIABll-lT 

SlMPLlCiTy, SAFETY. 



Motoro|19(entury 

CAN BE USED ANY PLME.TO DO ANY 
WORK AND BY ANY ONE. NO BOILER 

NO fire: NO steam: no ashes 

NO 6AU0ESIN0 ENSINEERIA PERFECT- 
LY SAFE MOTOR FORALLPLACES 
AND PURPOSES. COST OF OPERATION 
ABOUT ONE CENT AN HOUR TO EACH 1 
INDICATED HORSE POWER .FOR ClRCUlARSj 

, tTc AooRES5(HftRTERcjsENCmE(o 

P.O.Box.1+8. STERl_l^40 In. 



THE COPYING PAD-HOW TO MAKE 

and. how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by whicn the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No, 
438. PricelOcents. For sale at this office and by all 
newsdealers in all parts of the country. 



THE ARMSTRONG MACHINES, 

For OuttingrOffand Threading Pipe. 

For Hand 
or Power. 

No. 1 cuts off 

and threads 

1 to 3 inch. 
No. 2 

cuts oft' and 

threads 1 to ^ 

4 inch. 

No.Scutsofl* 

and threads 1 to 6 inch. 
Our aim is to make 

these machines as good as 
our Stocks and Dies, which are universally acknowl- 
edge* to be THE BEST. 2^" Send for catalogue. 
THE ARMSTRONG MFG. CO., Bridgeport, Ct. 







EDISON INCANDESCENT LAMP 

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All others infringe the Edison Patents^ and are coiintei'felts* 

the right of the edison companv to an injunction against 
nfringers has been determined by the u. s. circuit court of 
appeals. copies of decisions sent on application. 

O-EITEI^-A-Xj EXjECTI^IC CO^v/^X'-A-N-'S". 

44 Broad Street — New York. | 620 Atlantic Avenue Boston, Mass. 



173 ana 175 Adams Street Chicapo, 111. 

264 West Fourth Street Cincinnati, O. 

Gould Building Atlanta, Ga. 

15 First Street San Francisco, Cal. 



6(19 .-Vrch Street Philaielphia. Pa. 

401 407 Sibley Street St. Paul, Minn. 

1333 F Street N. W Washington, D. C 

Masonic Temple .. Denver, Colo. 



SYLPH CYCLES ""n g*?^ 

Hollow .^ ><t Perfection of cycle manufacture ; no 
r, ,, ^ "\ neednowtoridespringlesscyclesorde- 

f- » -■ on tires alone for comfort. Sylph 

Spring Frame destroys_ ' 
vibrat'D. Light,si m-j 
pie, strong. Cata.freel 
Povt&erLniryea Cy.Co.^ 
10 G St.. Peoria. 111. /(ers.lV/(«r£0 




ALUMINUM : ITS USES AND AP- 

plications. A valuable :ind interesting article by G. li. 
Adflenbr<(oke. (Contained in SciENTii'ic American 
Supplement, No. 859. Price 10 cents. To be hud at 
this office and from all newsdealers. 
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E8TABIiISUED 1S46. 

The Most Popular Scientific Paper in the World 

Only S3. 00 a Year, Including Postagre. 
Weekly— 52 Numbers a Year. 
This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chen;ir''try, Electricity, Telegraphy, Photography, Archi- 
tec Agriculture, Horticulture, Natural History, 

''■' ' icplete list of patents each week. 

.18 of Siibscriplion.— One copy of the Scien- 
TiJric American will be sent for rme j/car— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three tloilnrs by the 
publishers; six months, $1.50; three months, $1.00. 

C!Iuhs. — Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN *fc CO., 361 Broadway, New York, 

O 

THE 

This is a separate and distinct publication from Thjj 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
SCIENTIFIC American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing industries. Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

VVir vinst inii'ortant Engineeriijg IT'oWfs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 
MUNN *fc CO., 361 Broadway, New York. 
O 

The Scientific American Architects' and 
Builders' edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Atchitecture, richly 
adorned with eh-gunt plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those ol very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the liargest Ci rcii Intiou of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN &■ CO., PiibliHher»«, 

361 Broadivay, New York, 



All l3QBiiieB0 outside the United States transacted by Thomson-Houston International Co., llBroad St.. N^ 
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